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ANOTHER LING FIRST! NEW 5000 LB. SHAKER 
—PROVIDES BUILT-IN PIGGY-BACK CHAMBER 
CAPABILITY Ling offers you another design first with its new Model 300 Shaker. This new 5,000- 


pound-force shaker features Ling’s unique closed-loop water-cooling system, a hermetically sealed system which is 

specifically designed to eliminate coolant contamination of an environmental chamber. Without any special shaker 

accessories, it operates with a piggy-back chamber, permitting testing to unlimited altitudes and humidity, and at tem- 

peratures from —100° to +300°F. The specially designed lightweight armature weighs only 41.5 lbs. Ling’s unique 

al low-voltage armature and field design eliminates corona problems when operating at altitudes, and the temperature 

range can be readily expanded above 300°F with the addition of an external thermal barrier. For details on Model 300, 
write Department EQ-161 at the address below. 


LING-TEMCO ELECTRONICS, ING. 


LING ELECTRONICS DIVISION 
1515 SOUTH MANCHESTER, ANAHEIM, CALIFORNIA + PRospect 4-2900 
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Use-proven RESEARCH TOOLS from AVCO 


ACOUSTIC NOISE EQUIPMENT 


ACOUSTIC NOISE GENERATOR 
AG-012 simulates the random 
noise of rocket engine firing. 
Other Avco noise test systems 
available in a variety of configu- 
rations to meet specialized re- 
quirements. Systems available 
with random noise ouputs of 
163, 150, 140 and 120 db. 
Complete capability and experi- 
ence available to build custom 
systems for individual require- 
ments through the utilization of 
standardized components. 


AVCO’s SM-005, a compact, pneu- 
matically controlled shock test ma- 
chine for component testing. Pro- 
vides sawtooth, triangular and half- 
sine pulses to 3000 g’s force, extra 
Capability to meet new pulse needs. 
Recycles automatically. 30-lb. capac- 
ity (50-Ib. with special impact de- 
vices). High degree of repeatability. 


SM-010 SHOCK MACHINE. Widest 
variety of pulse shapes available for 
faster environmental tests with un- 
matchedrepeatability. 100-lb.capac- 
ity. Exclusive design rebound brake 
a standard feature. Provides shock 
pulses up to 3000 g’s for transistor 
testing. Patented carriage design 
permits controlled sawtooth pulses. 


SM-030 SHOCK MACHINE. This pre- 
cision-engineered shock machine is 
particularly useful in handling speci- 
men loads up to 500 pounds for 
testing complete systems for half- 
sine and sawtooth pulses. The SM- 
030 incorporates many features of 
smaller machines, including high 
degree of repeatability. 


ENVIRONMENTAL TEST FIXTURES 


TF-006 is designed for 
use as an integral part 
of such environmental 
test equipment as vi- 
brationexciters, shock 
machines and centri- 
fuges. Permits simul- 
taneous testing of 
components in each 
of three mutually per- 
pendicular planes. Vir- 
tually resonance-free 
up to 2000 cps. 


Represented by local agents throughout the United States 
and the world, these products are fully use-proven in re- 
search and development laboratories across the nation. 


For more information write: Industrial Products Sub- 
division, Research and Advanced Development Division, 
Avco Corporation, Wilmington, Massachusetts. 


Fesearch & Advanced Development 
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G dry ice chamber 


‘CO, 


TEST AREA 


Simple, easy, inexpensive. 
A fan blowing over a wire 
basket full of crushed dry ice 
will reduce chamber tem- 
peratures from 0 to —70°F. 
A quick, low cost method for 
making occasional or isolated 


can help you achieve Ne 
versatile... fast... low cost 


BELOW OF. 
ENVIRONMENTAL 
TESTING 


[ | 
CO, NOZZLE | 


TEST area | | 


direct discharge 
of liquid CO, 


cold tests. 


Easiest, most efficient 
method for consistent, cold 
testing in production opera- 
tions. Bulk liquid carbon 
dioxide is discharged directly 
into the test chamber. You 
get controlled test conditions 
from 0 to —100°F. in 60 


chambers. 
immersion tank method 
For low cost production-line “it 


cold testing. Crushed dry ice 
or bulk liquid CO» is in- 
jected into an acetone, 
methanol or trichlorethylene 
base solution. Items to be 
tested are immersed in the 
slurry which has a tempera- 
ture of minus 109°F. An 
ideal method of making cold 


G@} indirect cooling method 


ds or less. Best of all, 
one CO» storage tank can 
serve a battery of test 


*‘shock’’ tests. 


Bulk liquid CO» is dis- 
charged directly into refrig- 
erant line or surge tank 
containing acetone, methanol 
or trichlorethylene type solu- 
tion. Refrigerant is then 
pumped thru test chamber to 
This exclusive feature can save you up to 15% 


CARDOX ” PATENTED RE-CYCLING SYSTEM 
keeps Liquid CO. COLDER . . . minimizes vapor loss 


Low pressure liquid Carbon Dioxide stor- 


reduce temperature by means 
of coil-type heat exchanger. 
Major advantage—no CO. 
atmosphere in test chamber 

. an important factor 
where this condition is not 
desirable. 


age tanks are located some distance 
* from the point of use. Heat in the piping 

may vaporize a part of the liquid COs 

so that vapor as well as liquid COs ar- 

rives at the nozzle. This is undesirable 
for several reasons. 


1. The vapor has reduced refrigerating 
effect and results in a loss of COs. 
2. The vapor causes intermittent dis- 
charge; discharge rate and control is 
affected. 
% 3. Starting may be delayed as large 
’ amounts of vapor must be discharged 
before pipe cools sufficiently to elim- 
inate creation of vapor. 
4. Vapor discharge can interfere with 
temperature control accuracy. 


CARDOX” 


VAPOR RETURN LINE | 
= 


VAPOR PUMP 


CO2 LINE 


The exclusive Cardox Re-Cycling System 
eliminates these disadvantages. 

Float valve just prior to the nozzle sep- 
arates vapor from the liquid COs. 
vapor pump connected to a return line 
pumps the vapor back to the storage 
tanks. 

The mew Cardox Re-Cycling System 
means greater efficiency, control and 
economy for users of bulk liquid CO» 
systems. 


i 
GET THE FACTS ON COo2 TESTING | 

| To receive your copy of a new 
illustrated booklet fully de- 
scribing the various methods of 
CO2 testing in use today, mail 

| this coupon attached to your 
letterhead to: 


DIVISION OF CHEMETRON CORPORATION _ ta 


Dept. 1027-R, 840 N. Michigan Ave., q 
| Chicago 11, Illinois : 8 


PRODUCTS: Carbon Dioxide Fire Extinguishing Systems, Trucks and Foam Fire Equipment . . . Liquid Carbon Dioxide . . . Carbonic Gas . . . Dry Ice 


Environmental Quarterly | 
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NEW MB automatic spectrum equalizer 
to revolutionize random vibration testing 


CownstituTING a major breakthrough in applied electronics, MB’s new 
automatic spectrum equalizer now means not only more accurate vibration 
testing . . . but tremendous savings as well in test time and money 

for missile and aircraft manufacturers. 


The reason: set-up time has been completely eliminated. Using solid state 
magnetostrictive filters with correct phase properties plus servo systems 


= on each of eighty channels in the 15 to 2000 cps spectrum, vibration shaker 
| systems can be completely equalized within 5 seconds. 
| Savings in time and labor over previous equalization methods can easily mean 
| thousands of dollars per missile tested. Still another advantage is the 
| greatly increased accuracy of accumulated test data. The spectrum 
| Heart of the MB automatic equaliza- is continuously monitored in narrow bandpass channels and compensation 
| tion system is the multi-channel tran- automatically made during test run. 
a Sistorized amplifier which provides 
‘ | amplitude control. The plug-in printed Automatic spectrum equalization is another of MB’s important and continuing 
| circuit assembly shown above con- contributions in the field of environmental testing. 
| tains four of these channels. Fre- 
quency control is provided by the 
80-channel filter assembly in the 


ee MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC., 1057 State Street, New Haven 11, Conn. 
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... if you make a move... 
be sure your copy of 


Environmental Quarterly 


goes with you—simply clip 
the address from the envel- 
ope in which this copy ar- 
rived, paste it here . . . 


and fill in the following: 
NAME 


PositTION 


New Bustness AFFILIATION 


New Home Appress 


... and mail to Circulation Depart- 
ment, Environmental Quarterly, 
252-46 Leeds Road, Little Neck 
62, N. Y. 
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Testing, Engineering and Equipment Manufacturing 


Inside This Issue 


Environmental Quarterly, the pioneer scien- 
tific, industrial and service newsmagazine in 
the field of environmental simulation and 
testing, is independently published in Jan- 
uary, April, July and October by Environ- 
mental Publications, Inc. Address all corres- 
pondence to: Martin Z. Post, Editor and Pub- 
lisher, 252-46 Leeds Road, Little Neck 62, 
N. Y. Telephone: BA 5-0880. 


Guaranteed circulation: 6,000. Subscription: 
$4 annually in the United States and Cana- 
da, $5 elsewhere, except free of charge to 
qualified individuals. (Qualified individuals 
are scientists, engineers, educators, students 
and others in the U. S. who have a profes- 
sional or business interest in environmental 
research, simulation, testing, production or 
sales. To qualify for a free “individuai”’ sub- 
scription, send full name, position, company, 
nature of business and company and home 
addresses to the above address.) Single copy 
and back issues: $1.25 each, domestic and 
Canada; $1.50 elsewhere 


Quarterly welcomes competent expressions of 
opinion, but statements in its pages do not 
necessarily reflect its views. Right is reserv- 
ed to extract portions of letters and other 
material submitted for ublication. Corres- 
pondents must be fully identified, but names 
will not be published if such a request is 
made. 


Printed by Princeton Printing Co., 176 Al- 
exander Street, Princeton, N J. Copyright © 
Environmental Publications, Inc., 1961. 
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ARTICLES AND SPECIAL FEATURES 


A-B-Cs of Fungus Testing 


by Frank E. Swatek, Ph.D., American Laboratories 


How to handle a “tiny,’ 
overlooked environment 


destructive, and often 


Designing for Qualification 


by William Tonkowich, Associated Testing Laboratories, Inc. 


From the vast experience of a testing laboratory 
comes some basic design advice 
Sing a Song of Q 
by Peter L. Shugart, Endevco Corporation 


Proof that The Environment, -too, has its meter. 


An Engineering Educator Looks at The Environment 
by Prof. Robert L. Sutherland, University of Wyoming 
A penetrating analysis of the role of the campus 
Workmanship Vibration 
by Art Shafran, Philco Corporation 
For reliability-plus, operate the equipment during 
vibration. Here’s a simple, inexpensive way to do it 
Progress in Nondestructive Testing 
by Raymond A. Pulk, Detroit Arsenal 
A report on a neighboring testing discipline 


DEPARTMENTS 
EQ’S ALBUM OF PEOPLE, PRODUCTS, PLACES AND IDEAS 


In Environments, too, a picture speaks a thousand words. 


AROUND THE ENVIRONS 


Notes of interest to those who work with environments. 


ENVIRONMENTAL BUSINESS 


The business side of simulating environments, 
ENVIRONMENTAL WANT ADS 
An exclusive feature of EQ. 
ENVIRONMENTS IN USE 
An exclusive feature of EQ. 
INDEX TO ADVERTISERS 
LITERATURE FOR ENVIRONMENT 


A digest of latest information material. 


NEW PRODUCTS 


Photos and text about devices to improve enviroments. 


NEW PRODUCT SPOTLIGHT 


A new feature exclusive in EQ. 


PEOPLE YOU KNOW 


News of those in the changing environment. 


POST SCRIPTS 
A report from the editor of EQ. 
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Vibration 
Compensating 
System 


LLM L LL 


Vibration sensitive seismic system, 
connected in opposition to micro- 
phone system, effectively compen- 


sates for vibration response. 


Microphone 
System 


...cancels out vibration! 


Gulton engineers use a unique 
vibration compensating design in 
this Glennite P-420M6 micro- 
phone resulting in maximum ac- 
curacy and reliability of high 
intensity sound measurements. 
By the addition of a vibration 
sensitive seismic system, elec- 
trically connected in opposition 
to the microphone system, re- 
sponse of the microphone to 
vibration is virtually eliminated. 
Output per “g” of vibration 
corresponds to less than 80 db 
sound pressure level (SPL)— 
permitting microphone to main- 
tain a high signal to noise ratio 
in high vibration environments. 
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The P-420M6 incorporating 
the piezoelectric seismic systems 
is only 5g” in diameter, has wide 
dynamic range and excellent 
linearity. It is designed to oper- 
ate in a missile environment with 
a + .5 db response from —65° 
to +250°F. 

For complete details and speci- 
fications, write Instrumentation 
Division, Gulton Industries, Inc. 


© 


SPECIFICATIONS 
SPL Sensitivity 0.5 mv minimum at 
(minimum): 110 db (referred 
to .0002 dyne/cm?) 
Range: 110 to 190 db SPL 
Linearity: Within + 0.5 db of 


measured SPL over 
range indicated 
Frequency Response: 10 cps to 3 KC + 2db 
3 KC to 10 KC + 3 db 
(parallel incidence) 
Vibration Sensitivity Equivalent to 
Axial: 80 db SPL at 
1 g rms vibration 
Temperature Range: —65°F to +250°F, less 
than + 1 db change from 
room ambient sensitivity 


INSTRUMENTATION DIVISION 


Gulton Industries, Inc. 


Metuchen, New Jersey 


in Canada: Titania Electric Corp. of Canada, Ltd., Gananoque, Ont. 
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PROGRAMS 

Load or Strain 
and Temperature 
Simultaneously 


RECORDS 


Load vs. Time § Tr 
Temperature 
vs. Time | 
Strain vs. Time i 
! Load vs. Strain , 


MODEL SHOWN 


Loading Capacity: + 10,000 Ibs. 
Loading Rate: + 5,000 Ibs./second 
Ram: Hydraulic actuated, 8” stroke 
Heating Power Capacity: Up to 130 KVA 


Take the high response characteristics 
of electro-hydraulic servo valves and 
loading mechanisms, add the conveni- 
ence of pencil-line program plotting, 
apply the precision of electronic load 
and temperature control and recording 
techniques, and you have the basis of 
this new testing system designed with 
just one thought in mind — to advance 
the art of materials testing. 


Over There 


The evidence mounts of increasing in- 
terest in The Environment throughout 
the world. In this issue’s “Around the 
Environs” is a first report in the United 
States of the activities of the British So- 
ciety of Environmental Engineers. 

Recently, the Society of Electronic En- 
gineers, of India, forwarded copies of its 
excellent magazine, Electro Technology, 
with material on environmental testing 
by Col. B. M. Chakravarti, director of the 
Electronics Research & Development 
Establishment, Bangalore, and a_ col- 
league, P. S. K. Prasad. 

Zeroing-In Abroad 

An unusual report on the need for and 
use of environmental equipment abroad 
comes from Cincinnati Sub-Zero Products, 
of Cincinnati, Ohio. This company, which 
undertook to harness one of nature's 
most familiar but little understood ele- 
ments—temperature, especially cold— 
more than 20 years ago, conducts a thriv- 
ing Overseas operation. 

The avalanche of stamps in the ac- 
companying illustration is from Cincin- 
nati Sub-Zero’s collection of inquiries 
from Kuwait to Tasmania and from 
Alaska to South Africa, proving, among 
other things, that even the frozen north 
may not be cold enough for some pur- 
poses. 

A First-Hand Account 


Let Robert J. Jacobson, president of 
the firm, tell the story: 

“Improved and radically different manu- 
facturing processes effected during World 
War II gave impetus to the refinement 
of refrigerating techniques, and the rush 
for outer space and the enormous ap- 
propriations for missiles and rockets made 
research in temperature technology im- 
perative. 

“Once the full scope of refrigeration 
was realized, refrigerating techniques im- 
proved. Equipment became available, 
and even the smallest nations began re- 
questing information on chilling units 


and processes. Companies manufacturing 
this type of equipment suddenly found 
themselves not only with a new market, 
but also with having to establish an 
educational program regarding its use.” 

With expendable refrigerants unavail- 
able in the more remote corners of the 
world, mechanical refrigeration has had 
a leading role, according to Mr. Jacobson, 
Only once, he adds, has Cincinnati Sub- 
Zero not been able to fill a request from 
its standard line of equipment. The re- 
quest was for a chiller for an African 
safari. 

World-Wide Cold 

Other requests? An installation in the 
rugged mountains of Uganda, for artificial 
insemination. Expansion fit and chilling 
of aluminum rivets for a South American 
airplane manufacturer. Miniature preci- 
sion bearing assembly and stabilization in 
Switzerland. Medical research and_ stor- 
age of human parts in India. 

“One of our most unusual inquiries 
came from an embalmer in Africa,” Mr. 
Jacobson relates. “He was the only mor- 
tician in a thousand-mile radius.” 

Cincinnati Sub-Zero has established a 
network of overseas representatives, who 
in most cases are native to their terri- 
tories. In addition to selling, they es- 
tablish service agencies to maintain equip- 
ment and do an educational job. The 
last includes maintaining a flow of tech- 
nical data from and to the United States. 

The company, in turn, has set up an 
extensive educational program for its 
reps, and from time to time the reps 
visit the Cincinnati plant to see and 
hear of newest developments. 


A Pause to Refresh 


Comes now a witty and erudite gentle 
man whose identity, alas, remains sealed 
in bond at his insistence, and deposes 
as says as follows: 

“It has occurred to us (and it) must 
occur to you) that the world you hold 
as a mirror (in your magazine) for your 
readers to study and reflect is, at best, a 
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FIRST WIth THE LATEST 


ATL’S Sine and Random Vibration Machines 
in both New Jersey and Florida 


FOR TESTING LARGE COMPONENTS 

This 5,000 force-pound Sine and Random 
Vibration Machine is the only one of its 
kind on the East Coast. This unit provides 
an output of 5,000 force pounds for sine 
vibration and 4,200 force pounds for ran- 


THE MOST COMPLETE FACILITIES 

For random motion vibration testing, the 
5,000 force-pound Sine and Random Vibra- 
tion Machine, in combination with our 1,500 
force-pound sine and 800 force-pound ran- 
dom system, represents the most complete 


ECON-O-LINE Low-High 
Temperature Test Chambers 


dom vibration. The latest automatic equal- 
ization equipment assures highest test ac- 
curacy. A 12,500 force-pound sine vibra- 
tion system is also available. 


random facility available. Moseley X-Y Plot- 
ters are available for both machines. Seven 


additional vibration systems assure you of 


rapid service. 


Remember Associated Testing is open 24 hrs. a day and your engineers are 
welcome to be on hand while tests are in progress. 


ASSOCIATED TESTING LABORATORIES, INC. 


Testing Divisions 


121 Route 46 

Wayne, New Jersey 
Telephone: Clifford 6-2800 
TWX: LT FS NJ 943 
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1112 Solana Avenue 
Winter Park, Florida 
Telephone: Midway 4-1800 
TWX: WN PK 7210 


Liquefied CO, 


Low-High Temperature 
Test Chambers 
Liquefied CO, or Cascade 


Refrigeration 


Salt Spray Chambers 
(all lucite construction) 


Manufacturers of: 
| 
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RELIABILITY 


TESTING? 


Let CVC tailor complete turn-key 
facilities to your needs 


Every problem in space-age reliability testing is a big problem. 
It calls for the understanding CVC has demonstrated 

by the start-to-finish development of environmental facilities 
for every phase of space simulation. We’ve built small . . . 

we’ ve built big . .. chambers even as big as 30 x 50 feet . . . 

and we’re equipped to build as big as you need. 

Just check with your nearest CVC Sales Office, or the 

Custom Products Division, CVC, 1175 Mt. Read Blvd., 
Rochester 3, N. Y. (Phone: GLenwood 8-2550) 


Consolidated Vacuum Corporation 


ROCHESTER 3, NEW YORK 


A SUBSIDIARY OF CONSOLIDATED ELECTRODYNAMICS /BELL & HOWELL 


cold, a business, a technical and scientific -— 
world, to say the least. This is as jy Do 
should be, we might say. But IS it? 

“I ask you why you do not have 
corner in your busy publication dedicat! | oF 
ed to treating the environmental engineer | P@P 


as a human who occasionally laughs— | ™¢! 
who might like to have his synaptig of | 
junctions titillated onet-awhile????” Tel 


With nothing left to say but “Yes.” we | To 
are grateful to a thoughtful Santa who | nev 


“Keep your enzymes off my d.ode, man—o: 
you'll hear from my antibiotics.” “Sir, you ‘U88 
are talking to the fastest spore alive.” ; in t 


provided not one but two opportunities 
to titillate the synaptic junction, where- 
ever it may be. At the risk of opening a Chi 
Pandora’s box, we offer (1) herewith a 


glimpse of microbiologic humor in con. C 
nection with Dr. Frank E. Swatek’s quite - 
serious exposition in this issue entitled! am 
“A-B-Cs of Fungus Testing,” and = (2) gine 
elsewhere in these pages an alliterative ind 
ditty from the talented pen of Peter L. beet 
Shugart, ad and pr director of Endeveo: 
Corporation, Thank you, Dr. Swatek, 
and than-Q, Pete. 

Naturally, any light-hearted contribu- 


tion will be welcomed by Ye Editor, 
whose latent humor is second to none. 
Vhis stern plea must be made, however: 
Keep it tillitating—er, titillating won't 
you, please, fellows? 


“How do you like the spaghetti, dear?” 


Give, Give, Give 


Speaking of contributions, we've had 
some excellent ones in recent issues of 
Quarterly and the “futures” bin holds 
some of equally high caliber. 

Meanwhile, we call the attention of 
sales managers, design engineers, purchas- 
ing agents and all and sundry in The 
Environment to a new EQ feature, “New 
Product Spotlight.” This feature will ap- 
pear as regularly as material permits on 
the “New Products” page, and we here- 
by solicit candidates for it, with the fol- 
lowing proviso: 

The information must be complete and | 
thorough. It must break the product down 
into its component parts and then break 
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Do Oil and Films Mix? 


“Controlling External Noise for Re- 
cording Studios’ was the subject of a 
paper read recently, not at an environ- 
mental meeting but at a convention 
of the Society of Motion Picture and 
Television Engineers. The complaint: 
Too much noise and vibration from 
new oil wells drilled on studio prop- 
erties. 


the parts down. A surface description, 
performance data, sizes and prices are 
not enough, though part of it. The 
“Spotlight” is intended to be an X-ray. 

For a better idea of what we are 
looking for, and what readers can ex- 
pect in “New Product Spotlight,” we 
suggest you study the first of the series 
in this issue—and go it one better when 
you offer your material. 


Chicken or the Egg? 


Can a scientific discipline “arrive” with- 
out first having won recognition on the 
campus? In the case of environmental en- 
gineering, a relatively new discipline and 
industry, arrival would seem to have 
been a bootstrap operation (witness, 
among other evidence, the advanced 
courses and seminars being sponsored by 
equipment manufacturers and I.E.S. chap- 
ters), but debate on the point is futile. 

What is important, if The Environment 


Standard test chambers are expertly designed for accurate, reliable testing. Superior design ; 
and quality construction assure years of dependable service with a minimum of maintenance. 


Whatever the simulated condition desired, there is a Standard Cabinet designed specifically 


is to fulfill ts apparent destiny, is that 
it become recognized, academically speak- 
ing. Hearteningly, this is happening at 
an accelerated pace, even to the point of 
curriculum making (EQ, Oct. '60, Pg. 6). 

In “An Engineering Educator Looks at 
The Environment” elsewhere in this is- 
sue, Prof. Robert L. Sutherland, head of 
the University of Wyoming’s mechanical 
engineering department, makes a cogent 
case for environmental research and ex- 
perimentation on the campus. 

In this area, too, those who have work- 
ed so hard in the past to advance The 
Environment can make significant—and 
literal—contributions. Since recognition of 
need and availability of funds do not 
necessarily go hand-in-hand, gifts of even 
simple equipment—a unit, say, that is 
outmoded for your purpose—to the en- 
gineering school of your choice, will pay 
handsome dividends in basic knowledge, 
applied research and the supply of train- 
ed engineers. 


Our Bookish Authors 


The many readers who enjoyed Spencer 
A. Tucker’s “Reliability Testing for Man- 
agerial Decisions” in the last (Oct.) issue 
of EQ will be pleased to hear that Spence 
has just published a book, Successful 
Managerial Control by  Ratio-Analysis 
(McGraw-Hill, $11). Indicative of the 
importance of this new volume is the fact 
that the foreword was written by H. B. 
Maynard, one of the country’s most 
highly regarded industrial engineers. 


to do the job, guaranteed to give excellent performance. 


Standard Cabinet Company, a recognized pioneer in the field, has an uninterrupted 
history of over 18 years under the same ownership 
and management. It has acquired a wealth of 
experience and skill in the design and construction 


/CABINET COMPANY 
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of chambers of every description. 


Does Noise Annoy? Not 
When It Deadens Sound 


Noise is no problem at the new 
offices of Time, Inc., in New York’s 
Rockefeller Center. It has been 
created deliberately to help nullify 
the sound of telephones, typewriters 
and people in partitioned offices. 

A low, controlled hum is given 
off by a noise maker incorporated 
into air conditioning diffusers in the 
ceiling. The special noise masks ob- 
jectionable sounds while avoiding 
dead silence in which the ring of a 
telephone could be as startling as an 
explosion. 


‘TEST 


A Cheerful New Year 


New and old readers continue to pro- 
vide cheer for our hard-working staff. 
Writes PMJ, of Spring City, Pa.: “I was 
very pleased to receive the complimentary 
copy of Environmental Quarterly. It is 
an excellent magazine and I would like 
a subscription.” 

Echoes WGS, of Schenectady, N. Y., 
among others: 

“It is an excellent publication and a 
valuable reference file for personnel as- 
sociated with environmental testing.” 

On such happy notes, the entire staff 
of EQ pauses at this time to wish all its 
critics, well-wishers, readers, advertisers 
and contributors a most satisfying New 
Year. 
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AROUND THE ENVIRONS... 


Annual IES Technical Meeting to Feature 
Wide-Ranging Studies of The Environment 


Three days packed with presentations of technical papers and an accompany- 
ing equipment exposition will feature the annual meeting of the Institute of 


Environmental Sciences April 5-7 


at the Sheraton Park Hotel, Washington, D. C. 


Under the general theme of “Global and Space Environments, a Challenge 


to Industry,” 
of the four previous annual meetings, ac- 
cording to a preliminary advance program 
distributed by the society. 


The papers, arranged by date of sched- 
uled delivery and session topics, are: 


Wednesday, April 5: 
The Thermal Environment 


"Problems of Passive Isothermal Tempera- 
ture Control,”’ N. E. Wood, Douglas Aircraft 
Co., Inc.; ‘Trends in Electronic Equipment 

Design and Packaging,”’ 
Krauss, The Martin Company; ‘‘Thermal Con- 
trol of an Orbital Vehicle,’’ F. J. Sackleh or 
A. Gross, Wright Air Development Division; 
“Experimental Equipment and Methodology 
for Optimizing the Thermal Environment in 
Manned Hypersonic Aircraft,"’ H. A. Storms, 
North American Aviation, Inc.; ‘‘Optimization 
and Off-Optimum Operation of Space Peltier 
Refrigeration Systems,” Stelzriede, 
North American Aviation. 


Mobility 


"The Role of Environment in Land Locomo- 
tion,’’ Capt. R. A. Liston, Ordnance Tank Au- 
tomotive Command; ‘Mobility of Missile 
Launch Equipment in the Arctic,’’ F. C. Bunn, 
Army Rocket and Guided Missile Agency; 
“Mobility as an Environment Tool (Use of 
Shrouds),”” F. P. Merry, White Sands Missile 
Range; ‘’Ground Wind Effects on Mobile Mis- 
sile Systems Design,’” P. G. Hahn, Martin 
Company. 


Special Test Facility Problems 


“Shock Testing with Electrodynamic Shak- 
ers, H. O. Lewis, Lockheed Aircraft Corp.; 
“Two Phase Shock Tests of Long Elastic 
Bodies Performed in a 26’’ Diameter Air Gun,” 
R. I. Butler, Sandia Corp.; “A Study of Re- 
peatability Obtainable in Shock Testing,” 
W. J. Sieger and E. H. Copeland, Sandia; 
“Unique Problems Associated with Environ- 
mental Testing of Acceleration — Time Sen- 
sing Devices,” R. Anderson, Sandia; 
“Evaluation of Precision Centrifuge or Guid- 
ance Accelerometers,” R. Uradnicek, AC 
Spark Plug Div. 


Special Space Problems 


“Environmental Storage of Hydraulic Con- 
trols in Space,”’ A. B. Billet, Vickers Inc.; ‘‘No 
Loss Storage of Liquid Hydrogen in Space,” 

L. Williams and I. Catton, Douglas Air- 
craft; “Regeneration of Breathing Oxygen 
from Exhaled CO2,” J. Foster and J. S. 
McNulty, Battelle Memorial Institute; ‘‘Anal- 
ysis of Atmospheric Regeneration and Con- 
trol Problems for Aerospace Vehicles,’ W. B. 
Fox or E. B. Thompson, Jr., Wright Air De- 
velopment Division; ‘‘The Cryogenic Pumping 
of Non-Condensible Gages,’’ O. O. Haroldsen 
and A. Cohen, Convair Astronautics. 


Philosophy of Environmental Testing 


“Organizing the Field of Environmental 
Engineering,”’ Dr. William B. Brierly, Quarter- 
master Research and Engineering Command; 
“A Realistic Engineering Approach to En- 
vironmental Testing,’’ B. Lavitol, Ticatinny 
Arsenal; “Simplified Approaches to Environ- 
ment Simulation,’’ zymanski, Inter- 
national Business Machines, Inc.; ‘Trends in 
Environmental Testing,”” R. M. Daniel, North- 
rop Aviation. 


Random Excitation 


“The Effects of Filter Bandwidth in Spec- 
trum Analysis of Random Vibration, "WwW. 
Forlifer, Aircrafts Armaments; “Correlation 
of Sine w. Random Based on Fatigue,” J. 
Munro, Lear, Inc.; “Correlation Between Ran- 
dom and Sinusoidal Vibration Excitation by 
Means of Comparing Electrical Noise Gene- 
rated Rather Than Through Fatigue Failures,” 
J. E. Foster, Collins Radio Co.; “A Simplified 
Approach to the Amplitude Distribution 
Analyzer for Random Vibration,”” C. W. Diem, 
Chrysler Corp. Missile Div. 


the IES will offer convention-goers 86 papers, more than at any 


Words Without Music 


CORPORATOM PASADENA CALIFORNIA 


Thursday, April 6: 


Environment Of Space 

“Environment and Its Effect on Man-Ma- 
chine Design,” M. A. Larue, Martin Com- 
pany; “The Effect of Ions on Human Be 
havior,” R. A. Duffee and H. G. Schutz, 
Battelle; ‘Biological Hazards from Space 
Radiation Based on Tissue Equivalent Ion 
Chamber Measurements,’ S. W. Leeper, Air 
Research & Development Command; ‘’Toxi- 
coligical Problems for Man in a Space Ve- 
hicle Because of Gases Evolved from the 
Thermal Degradations of Polysulfide Poly- 
mers,” M. Honma, Lockheed; ‘’Problems in 
Determining Space Environmental Design 
Criteria,’ A. D. Goedeke, Douglas Aircraft. 


Simulation Methods For Normal Environments 
“Wind Tunnel _ Studies with Scale Model 
Simulated Snow,’ Dr. Robert Gerdel, U. S. 
Army Snow, Ice & Permafrost Establishment; 
"Simulation of the Rain Environment,” H. 
Simpson, Pitman-Dunn Laboratories; “The 
Simulation of the Shock and Vibration En- 
vironment,’ Dr. R. M. Mains, General Elec 
tric Co.; “Water Entry Testing Using Rocket 
Sleds,’ D. W. Bauder, Sandia. 


Acoustics And Dynamics 

"A Unique Acoustic Chamber for High 
Energy, Progressive Wave Testing,” J. B. 
Overton, U. S. Naval Missile Center; ‘’Acous- 
tics in Manned Space Vehicles,” W. F. Rec- 
tor, Convair Astronautics; ‘Problems in 
Acoustical Environmental Simulation,’”” W. G. 
Dunn, Tenney Engineering, Inc., ‘Acoustic 
Hyper-Environment and Its Simulation,” D. C, 
Skilling, Northrup Corp.; “Evaluation of 
Fastening Looseness on Equipment Dynamic 
Response,”’ C. O’Hearne, Martin Com- 
pany. 


Space Facilities 
"The Simulation of Re-Entry Conditions in 
the Wind Tunnel,”’ Dr. K. R. Enkenhus, Naval 
Ordnance Laboratory; ‘Facility for Simulat- 
ing Missile Guidance Compartment High Al- 
titude and Temperature Environment,” J. D. 
Losse, AC Spark Plug; “Vacuum and Space 


Environments,” W. E. Scott, Grumman Air- 
craft Engineering Corp.; ‘‘Boeing High Tem- 
perature — Altitude Simulation Facilities,’’ 


J. D. Stuart, Boeing Airplane Co.; ‘Operation 
of a Solar Space Environmental Simulator,’’ 
H. Mark, National Aeronautics and Space 
Administration. 


Environmental Criteria And Specifications 
"Criteria for Design of Equipment 
for Reliable Performance During Environment- 


Continued on Page 11 


England’s Society 
Of Environmental 
Engineers Grows 


A Society of Environmental Engineers, 
reminiscent in name of a former group 
in the United States, is celebrating its 
second birthday in England. The British 
SEE has just published its first proceed- 
ings, a series of regional meetings have 
been started, and membership totals more 
than 125. The next annual meeting will 
be held in March. 

Organized at the beginning of 1959, 
the SEE grew out of the desire of senior 
engineers and scientists for a forum in 
which to exchange environmental views 
and experiences. Vibration is of particu- 
lar interest to the group. 

The society held its first general 
meeting on May 29, 1959, at the house 
of the Royal Society of Arts. Coinciden- 
tally, that was about a month after two 
U.S. societies, the Institute of Environ- 
mental Engineers and the Society of En- 
vironmental Engineers, merged to form 
the Institute of Environmental Sciences. 

SEE’s Goals Stated 

In a leaflet published a year ago, the 
SEE said it “expects to accomplish much 
in both the exchange of information be- 
tween various bodies in this and other 
countries, and through its concerted ac- 
tion as an organization to improve the 
general status of this form of testing in 
the engineering field.” 

Membership in the SEE consists of spon- 
sor members, or companies, professional 
organizations and governmental agencies 
interested in environmental testing, and 
individual members. The latter includes 
fellows, ordinary members, associate mem- 
bers and student members. 

The society's first regional meeting was 
held in Bristol last Oct. 31, with Dr. B. L. 
Clarkson, of the aeronautics and astro- 
nomics department, University of South- 
hampton, as the speaker. Other regional 
discussions are being organized for the 
Coventry and Manchester districts. 

Other Activities 

Among recent general activities of the 
SEE, a meeting was held at the Imperial 
College of Science, London, on Nov. 23, 
followed by the annual dinner at a hotel 
in South Kensington. For the near future, 
there will be meetings at Imperial Col- 
lege on Jan. 21 and Feb. 15, with K. W. 
Jones, and W. W. Wright and J. C. King, 
respectively, delivering papers, and the 
annual general meeting in March. 

Visits are another part of the SEE pro- 
gram. Recently members visited the Kel- 
vin Hughes Environmental Test House. 

In addition to the proceedings, the 
society publishes a periodic bulletin. 

W. G. P. Weake, of Derritron Ltd., is 
chairman of the SEE, and Dr. P. Grooten- 
huis, of the mechanical engineering fac- 
ulty, Imperial College, is executive sec- 
retary. 
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PDC Is Publishing New 
Environments Abstracts 


A new monthly bulletin of abstracts, 
Environmental Effects on Materials and 
Equipment, is being published by the 
Prevention of Deterioration Center of the 
National Academy of Sciences-National 
Research Council. The first issue is out 
this month. To appear monthly, it is 
available to industry, universities and 
private groups and individuals at $25 
a year. 

For the time being supplementing 
PDC’s Prevention of Deterioration Ab- 
stracts, with emphasis on induced environ- 
ments, the “Environmental Effects” will 
eventually supercede the older series, now 
in Volume 18. 


Seek Colorado IES Chapter 


A move is under way to form a Colo- 
rado chapter of the Institute of Environ- 
mental Sciences. Meetings were held in 
Denver ®n Nov. 10 and Dec. 8 to form a 
pro-tem steering committee for the 
project. Jerome Bakalish, former presi- 
dent of the Los Angeles chapter who now 
works in Denver, was among those at- 
tending. A committee was set up to 
contact prospective members. 


Ling Forms Service Company 

Ling-Altec Electronics, Inc., has set up 
a new company to install and service its 
vibration and high intensity sound equip- 
ment. C. S. Perkins, vice president of 
Altec Companies, Inc., heads the new 
service unit, which has field offices in 71 
cities and headquarters in New York. 


Forms Military Sales Group 


MB Electronics, New Haven, has form- 
ed a military sales department to handle 
specialized government requirements for 
complex electronic power systems. 


IES Technical Meeting 


Continued from Page 10 


al Simulation,’” T. W. Johnson, Jr., Naval 
Bureau of Weapons; ‘Environmental Specifi- 
cations and Their Application,’ M. P. Orn- 
stien, Wright Air Development Center; 
“Planning, Organizing and Administering an 
Environmental Test Program,” A. Koch, Ti- 
catinny Arsenal; ‘Interactions in Combined 
Environments,” J. S. Arnold, Stanford Re- 
search Institute; ‘‘What’s Typical About a 
Typical Dust Environment,” E. Engelhardt, 
southwest Research Institute. 


Shock And Vibration Problems 


“Choosing A Substitute Sweep Frequency 
for Sinusoidal Vibration,’’ Neal Granick, 
Goddard Space Lab.; ‘Vibration and Noise 
Studies for Project Mercury,’ S. Clevenson 
and D. Hilton, Langley Research Center; “A 
Vibration Amplitude Recording System for 
Design Evaluation Studies,’’ Irving and Milne, 
Johns Hopkins University; ‘‘Reliability of 
Piezoelectric Accelerometers for Shock Mea- 
surement,’ E. I. Feder and E. J. Straus, Gul- 
ton Industries, Inc.; ‘In-Flight Sound Level 
and Vibration Conditions in Naval Air Elec- 
tronic Equipment Compartments,” J. Nelson 
Tait, Naval Air Development Center. 


Friday, April 7: 
Spacecraft Problems 
“Optical Phenomena of Interplanetary Mat- 
ter,” Dr. W. O. McMinn, American Machine 
& Foundry Co.; “A Review of Extraterrestriai 
Matter,” D. E. Winer, American Machine & 
Foundry; ‘Possible Hazards from Comets, 
Cometoids and Meteor Streams,"’ D. H. Robey, 
Convair Astronautics; ‘The Sealing of Small 
Openings Space Vehicle Cabins,” J. S. Is- 
linger, Armour Research; ‘The Testing of 
Materials for Spacecraft,’ F. J. Clauss, Lock- 
heed. 


Ground Environment Effects 


“Controlled Temperature Requirements for 
Environmental Testing of Component Parts,” 
R. H. Paccone, IBM; “Low Ambient Tempera- 
ture Effects on Starting Liquid-Cooled 2 and 4- 
Cycle Engines,’’ Mr. Campbell, Detroit Arsenal; 


“Corrosion Problems Encountered in_ Silo 
Storage of Missiles,’ L. E. Gatzek, Space 
Technology Laboratories; “Effects of Environ- 
ment on Mechanical Properties of Metals,” 
H. E. McCoy, Oak Ridge National Labora- 
tories; ‘‘Transient Radiation Effects on Guided 
Missile Systems,’’ Glen Elder, White Sands. 


Marine Environments 

"The Sea as an Environmental Factor,” 
Dr. D. D. Chapman, Boein “The Polaris 
and Its Sea Environment,’ Robert L. Waid, 
Lockheed; “Aerosols and Air Ions on Nu- 
clear-Powered Submarines,’ Capt. J. L. Kin- 
sey, U. S. Navy; “The Shipboard Vibration 
Environment,” Buchmann, David Taylor 
Model Basin; ‘Shipboard Shock Environ 
ment,” H. L. Rich and R. E. Baker, David 
Taylor Model Basin. 


Life Sciences and Space 

“Human Protection in Abrupt Acceleration 
Environments,’ Charles A. Dempsey, WADD; 
“Free-Floating Sensations and Trajectories of 
Orbital Workers," Capt. Simon and Lt. Gard- 
ner, WADD; “Life Support System Tests Un- 
der Simulated Conditions (Project Mercury),”’ 
L. Richardson and Maloney, McDonnell Air- 
craft; ‘‘Noise and Vibration of Personnel in 
Aero-Space Systems and the Simulation of 
the Environment in Aero-Space Medical Re- 
search,’ Von Gierke, Cole and Grob, WADD; 
“Space Environment and Life Sciences Fa- 
cilities," E. Pearman and William Helvey, 
Republic Aviation Corp. 


Space Environments Simulation 

“Instrumentation for Monitoring the Space 
Environment,’ B. Wacholder, Radio Corp. of 
America; ‘‘Outer Space Environment Simula- 
tion,” P. Marfone and D. Grady, General 
Electric Co., MSVD; "Design Solution for 
Space Simulation,’ John Galhard, General 
Electric, MSVD; “High Vacuum Orbital Sim- 
ulator,"’ W. G. Camack and C. A. Ellis, Jr., 
Lockheed; ‘’Future Space Chamber Needs,’ 
A. H. Abernathy, Holloman Air Force Base. 


Environmental Measurements 


“Environmental Measurements in Probe 
Type Sounding Rockets, oth, Jr., 
Aerojet-General Corp.; ‘‘Techniques Used in 
Calibrating Vibration Measuring Transducers 
to 10,000 Cycles per Second,’ K. Lanz, MB 
Electronics; “The Calibration and Use of 
Acceleration Pickups for Shock Motion 
Measurements,’’ R. R. Bouche, Endevco Cor- 
poration; ‘‘Problems in the 
Measurement of Radio Frequency Interfer- 
ence,”’ R. R. Bouche; “Some Structural Load 
Measurement Problems on Advanced Flight 
Vehicles,’’ W. H. Michie, Wright Research & 
Development Command. 


THE MOST ADVANCED TESTING TECHNIQUES ARE BEING 
BUILT INTO AMERICAN RESEARCH EQUIPMENT RIGHT NOW! 


REPRESENTATIVES 


Export: Maurice |. Parisier 
741-745 Washington St., New York 14, N.Y. 


ry Devices of Canada Ltd. 
P.O. Box 508, Ottawa 4, Ontario Canada 


Maher Engineering Co. 
4335 West Peterson, Chicago, II. 
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<@Sand and dust chamber 
includes automatic dust 
density control and 
streamlined —_air-flow 
design. 


Altitude chambers in any size 
—Altitude 200,000’ or higher; 
temperature -+500°F and 
higher to — 100°F and lower: 
Humidity 20% to 95%. 


Altitude, Temperature Humidity walk-in 
chamber 10’ high x 8’ wide x 12’ deep interior 
with push-button door controls inside and out. 


Designers and manufacturers of Altitude, Temperature, Humidity, Sand & Dust, Rain & Sunshine, 
Explosion, Special Liquid Chilling and other types of Environmental Test Equipment. 


All size chambers available — Write for catalog. 


MEMBER OF THE 


FARMINGTON 3, CONNECTICUT 


INSTITUTE 


“CTs, 
oup 
its 
tish 
ped- 
lave 
will 
959, 
nior 
io) 
ews 
icu- 
use 
len- 
two 
on- 
En- 
ces. 
the 
uch 
be- 
her 
ac- 
the 
in 
on- 
nal 
ries : 
ind 
des 
was 
L. 
el- 
he 
is 
n- 
ENVIRONMENTAL 
J 


Heavy growth of fungus covers wires in drawers of Atlas missile 
check-out units. 


With memories of World War II experience with fungi fading, 

design engineers are discounting the destructive power of the mighty 
micro-organism, says a noted mycologist. Here are presented some 

of the problems and pitfalls to guard against and procedures to follow 
in tests to overcome an environment that has long been flourishing. 


pow DESTRUCTIVE NATURE OF FUNGI is manifested in many 
ways, some more critical than others. For example: 

(1) They may attack products, making them unsightly 
and leaving a significant objectionable odor. 

(2) They may attack and deface labeling or other es- 
sential instructional information placed on a product. 

(3) They may attack and lessen the tensile strength and 
durability of a product, causing it to fail short of the time 
indicated in endurance testing. 

(4) They may, in their metabolic activity, emit organic 
acids that etch or in some way disfigure a wanted smooth 
or polished surface. 

(5) They may grow over the straining pores of filters, 
forming a closed mat to plug the filter pads. 


The Unseen Enemy 


Full-scale awareness of the destructive might of the tiny 
fungi came early in World War II. Here was an unseen 
enemy of mass warfare which respected neither side. Fungi 
are opportunists, natural inhabitants of lands under in- 
vasion. Fungi are a group of micro-organisms, many of 


which attack, digest and eventually return to their elements 
all types of organic materials. 

To the layman, the term fungus, or fungi, is ambigous. 
Few realize that mold is just a popular expression for 
fungus and that yeast, toadstools and mushrooms are all 
types of fungi. Mycology, the science that studies fungi, 
is one of the oldest organized branches of biological sci- 
ence. To the mycologist, fungi are much more than test or- 
ganisms for MIL-E-5272A. Rather, they are living, repro- 
ducing plants, each with a pedigree and a dynamic poten- 
tial for expression. 

These small organisms are complete chemical factories 
with a growth potential governed only by the environ- 
ment in which they find themselves. The environment per- 
mitting, they will grow forever, and they are not bound, 
as are human beings, to a predetermined genetic size. 
Fungi grow by the apical extension of round tube-like 
structures called hyphae, which collectively are called 
mycelia. Individual cells making up the hyphae show a 
rather highly evolved condition, with components com- 
parable to cells of the highest plants except for one thing. 


Nothing a fungus likes more than the label of an electronic unit — unless it’s the terminal connection. 
(All photos courtesy of Dr. Swatek.) 
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Fungus Testin 


by Frank E. Swatek, Ph.D. 
Staff Consultant 


American Laboratories Division, 
American Electronics, Inc. 


They lack the chloroplasts of higher green plants in which 
the photosynthetic pigment chlorophyll is found. Fungi 
lack chlorophyll, and this is the largest generalization used 
to separate fungi from other plants. 


A Look at Chaetomium Globosum 

To appreciate just how fungi work (metabolize), take 
the case of Chaetomium globosum (V.S.1D.A. 1042.2). This 
cosmopolitian fungus is known to attack and digest cel- 
lulose and degrades of cellulose, or any of the natural 
materials man uses which contain free cellulose. A most 
common use of cellulose is in cork gaskets. 

Cork really consists of the cork cambium cells and bark 
cells of the cork oak tree, so that the cork used in gaskets 
is the dried remains of cells rich in cellulose, lignin and 
certain pectins. Chemically, cellulose is a long, continuous 
chain of glucose molecules linked in such a way that one 
molecule of water is removed with the union of each glu- 
cose to its neighbor. 

Cellulose requires a chemical modification to make it a 
water soluble compound. The fungus, lacking any sort of 
mouth or movable food gathering parts, must secure its 
food by first changing it from an insoluble to a soluble 
state. This it does by sending out certain chemicals. 

In the case of cellulose, the first step is to change the 
cellulose into cellobiose and, finally to break it down in- 
to its component glucose molecules. Glucose, which is 
water soluble, enters the cell to be used as the starting 
material for a many-stage conversion cycle by which it 
surrenders its stored chemical energy. This energy is used 
then by the cell to build more cell components and main- 
tain existing parts. 


An Almost Human Process 

The transformation is known as the citric acid cycle, or 
the Meyerhof-Embden-Tricarboxylic acid cycle. This same 
sort of conversion, with minor modifications, is the way 
our body, at the cellular level, receives the energy we need 
from the food we injest. At this time, the way the fungi 
do it and the way man carries out his cellular activities 
appear to be so close that disease producing fungi are 
susceptible to only a few antibiotic drugs, and thus are 
exceedingly hard to treat. 

So it is, then, that fungi live off preformed organic 
material of all sorts (leather, cotton, hemp, copra) manu- 
facured by both higher plants and animals and, of course, 
some of man’s new miracle fibers and blends of natural 
and man-made fibers. Fungi, like man, are dependent on 
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Chactomium Penicillium Aspergillus 


} Glebosus Citrinas 


FUNGUS RESISTANCE TEST: Left—atomizer with cultures in water. 
Right—distilled water. Center—fungi. Spores are transferred into the 
atomizer; then a mixture is sprayed on parts to be tested. 


presynthesized materials. Some fungi are markedly vitamin 
deficient and require separate doses of vitamins to survive. 
Others have specific substrates (that is, food requirements) 
while some are quite plastic in their needs and attack a 
great variety of materials. 

Some fungi and bacteria like the jet fuel mixtures we 
are now blending; others like the crude products of pe- 
troleum. It is truly hard to find a poly-carbon chained 
compound that some fungus in the world might not like 
to have for lunch. Anti-fungal materials have to be in- 
corporated directly into the products or applied after 
fabrication in order to assure fungus resistance when these 
units are submitted to the proper physical environment for 
fungus growth. 


Dependent on the Environment 

Fungi lack a control system to maintain body tempera- 
ture above or below the environment. Thus, they are 
wholly dependent on the physical environment for the 
temperature favorable to their metabolic chemical proces- 
ses. A temperature requirement of 86° F, +4°, is found in 
the general fungus resistance test procedure and its im- 
mediate modifications. This, as you can readily see, is 
the temperature of an average summer day—one that fungi 
might find in actual field conditions. At this temperature, 
both the extracellular and intracellular enzymes of a 
fungus may function at or very near the optimum level, 
and so a more or less rapid growth is encouraged. 


As all first-year chemistry students know, chemical re- 


Frank Swatek specializes in a field often discussed but 
too often not adequately understood in the Environment— 
t : a fact that makes him a very busy 
man. His primary position is pro- 
fessor of microbiology at Californ- 
ia’s Long Beach State College. His 
other posts include staff consultant 
and consulting mycologist at Ameri- 
can Laboratories, Fullerton, Calif. 
and consultant to the alergy and 
dermatology departments of the V A 
hospital in Long Beach. A graduate 
of San Diego State College, he holds 

Swatek an M.A. and a Ph.D. in microbiology 
from UCLA. His memberships include the Mycological 
Society of America, American Public Health Association, 
Southern California Branch of the Society of American 
Bacteriologists and Sigma Xi. 
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CAN HAPPEN 


Testing prior to qualification saves you time, 
money and effort. 

Testing each component and sub-assembly 
avoids the pitfall of final failure to meet 
qualification specs. 

Too often a design is engineered, fabricated 
and assembled then submitted to environ- 
mental testing. It does not meet the re- 
quired standards. Then — too late it has to 
be redesigned and rebuilt. 

Acton Laboratories is equipped to test for 
just about every contingency and prove each 
step of the design. Final qualification is gen- 
erally certain. It makes sense — it saves 
dollars. 

Write, wire or call 


THE ACTON LABORATORIES 
OF 
| TECHNOLOGY INSTRUMENT CORP. 


OF ACTON 
533 Main Street, Acton, Massachusetts 
COlonial 3-7756 + Liberty 2-2681 


actions continue at ever increasing rates as the temperature 
rises because of the excitement of the atoms at higher 
and higher temperatures. What, then, is the limit of fungus 
growth? General limits have to be established for each! 
fungus. For the organism used in general fungus resist- 
ance testing, 104° to 110° F. is the maximum. At temper- 
atures over 104° F., the viscosity of the cytoplasm of, 
most forms of life begins to change. 

All of life’s processes go on in the medium of an integrat- 
ed colloidal chemical system. Temperature can physically 
change this system by exaggerating activities of atoms and 
dehydration of the loosely bound H,O. When temperature 
reaches 122° F., proteins begin to coagulate and engage in 
non-reversible chemical reactions. For fungi, then, temp- 
erature is truly critical at the upper limits. 

What about low temperatures? Here we find much more 
tolerance in fungi. Generally they will survive tempera. 
tures almost to the freezing point of water, but most will 
not metabolize below 45° F. Since most fungus chambers 
are inside buildings, it would be rare to have a false test 
due to death of the fungi by freezing. However, one must 
keep in mind the fact that the test is set up under a timed 
condition in which allowable raising or lowering of temp- 
erature is small—only + 4° F. 


Twenty-eight Day Exposure 

If some other temperature were selected, some other 
time exposure would have to be used to secure a comparable 
test, and since the highest temperature compatible with the 
majority of fungi is used now, the only way to modify 
would be in a lower temperature, which would mean an 
increase in time. The present test calls for a 28-day ex- 
posure. Most manufacturers consider this to be too long 
to wait. 

Why 28 days? Man-made fibers fabricated with fungus 
inhibitors are only as good as the life of the inhibitors 
as far as fungus resistance is concerned. With its high 
humidity and high spore concentration, the present 28- 
day test corresponds to a one or two-year product storage 
cycle under tropical or semi-tropical environmental con- 
ditions. 

The humidity requirement of 95 per cent, +5 per cent, 
puts the specimen in a truly damp environment. Two 
paramount reasons, among the many behind this require- 
ment, are: (1) fungi need a high humidity to be able 
to germinate and continue to grow, and (2) some of the 
fungus preservatives are slightly water soluble and these 
conditions allow leaching to occur. 

If the manufacturer has not supplied a sufficient amount 
of fungus preservative to protect his product for up to two 
years of storage, growth usually begins around the 
twentieth day of the test. In the remaining eight days, if 
the substrate, now divorced of its protection, is exposed 
to the fungi, it will produce a great many “fungus whisk- 
ers.” The humidity also is a test of lacquers and varnishes, 
which usually are compounded with resins and natural 
oils that are food for fungi. Epoxy resins are replacing 
varnish in many applications with much success. 


Handling the Test Specs 

Knowing these things, what sort of conditions do we 
find in fungus testing? MIL-E-5272A, B, C, or any of the 
other qualification specs for general fungus testing, makes 
some very large assumptions that have to be evaluated and 
interpreted. Among the most important are the amount of 
fungus to be used and the size of the culture tubes used 
to grow the fungi. 

If the specification is accepted literally, there is a terrible 
problem with respect to amount of spores to use. For ex- 
ample, the qualification of the Atlas ground checkout 
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anels calls for inoculation with one set of five different 
fungi in 100 cc of water. This volume of spores will, in 
reality, effectively cover only about one-half a cubic foot 
of electronic circuits and associated wiring, meaning there 
would be a great deal of area ineffectively covered. By 
the same token, the speces call for this same volume, 100 
cc of a spore suspension, for a 1/8-inch diode. Here the 
conscientious engineer or chemist truly runs into a dilemma 
if he is inexperinced in the potentials of fungi. 

Elsewhere the specs allow overnight refrigeration of a 
prepared spore suspension. The mycologist who knows the 
fungi will choose from the 10 available five hardy ones 
from which he can expect a good survival curve, because 
certain of the fungi in the list are antagonists of some 
others and will cause their death if left for extended periods 
of time in the same solution. 


Chemistry Lab Procedures Not Enough 

Some companies run fungus tests in their chemistry 
laboratories. What happens is that a chemist will grow the 
fungi, usually on chemically defined (synthetic) media, 
in which most of the fungi in the test find it hard to 
sporulate in a normal manner. Unaware of the color that 
should be attained in the heavily sporulating culture, the 
chemist will, in traditional chemical fashion, extract the 
mycelium and grind it in a blender to secure fungus ele- 
ments for inoculation. This is a conscientious effort to 
perform a good test, but it falls short of the best because 
of the poor survival rate of the damaged hyphae cells 
as compared to normally found spores. 


Then, there are the engineers who gingerly remove the 
lids from the culture tubes and set them on the shelf near 
the test specimen, completely ignoring test procedure, 
with the result that no test has occurred. 

If this test is to be worthwhile, it is necessary to under- 
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stand what is written, as well as what is not written but 
understood, in general fungus testing. If this test is to be 
conducted only by qualified mycologists, then it should 
say so; if it is to be performed for what it is worth by any- 
one, then it is going to have to be controlled and spelled 
out much more thoroughly. 
Questions To Be Asked 
At this time, then, anyone wishing to have a competent 
fungus test should ask at least the following questions of 
the tester: 
. What are the sources of the fungi used? 
. Have they been properly grown—are they mature? 
. Does the fungus chamber have the capacity to control 
the needed environment? 
4. Is a mycologist performing the test? 
5. Is a sufficient amount of spore suspension being ap- 
plied? 
6. Have suitable controls been run to assure a good test? 


THERMOSEAL 


. . Viewing glass units for 

- environmental chambers. Tolerates 

—100° to +350° F differential. 
Prompt deliveries. 


. . . tempered glass units and 
tempered glass now available 
for rapid delivery. 


= 


We also offer engineering service. 

THERMOSEAL GLASS 
CORPORATION 

P.O. Box 342 e Camden, N. J. 


PHONE 
Glenview 6-3109 


any environment 


Millions of dollars have been saved by Bemco equipment precisely simulating envi- 


ronments undersea . 
and during re-entry. 


Bemco understands your research and testing problems . . 


. on the surface... 


in the troposphere, stratosphere or space, 


. has the engineering 


talents to solve those problems with fully effective designs. Or you can obtain many 


types of Bemco units from stock. 


One-of-a-kind units, or stock items—all are backed by a solid reputation for dependabil- 


ity. Complete Bemco catalog on request. 


BEMCO INC. 11631 vanowen sTREET, NORTH HOLLYWOOD, CALIF. E.E.1. MEMBER 
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Axial lead component parts are being 
subjected to a 12,500 pound-force vibra- 
tion system at Associated Testing Labora- 
tories, Inc. Monitoring the results are 
Dennis Shepard (left) and Joseph Slizen. 


by William Tonkowich 
President 
Associated Testing Laboratories, Inc. 


Designing for Qualification 


Environmental test laboratories, both independent and in-company, face 

a unique dilemma, says the head of a well-known independent. While 

watching equipments fail in the course of qualification or approval tests, 

they accumulate a wealth of design know-how. Yet the objectivity demanded 
of them in performing tests and reporting results may be compromised if they 
offer design advice. This article is an attempt to share experience with others, 
so that valuable knowledge gained in a test lab will not go unutilized. 


The environmental test laboratory watches helplessly 
as equipments fail under test. Many, the test engineer 
knows, will require extensive redesign before they can 
qualify. 

These failures occur under many environmental con- 
ditions, but some environments do more violence to a 
specimen than others. This is attributable to many fac- 
tors, the most important of which may, no doubt, simply 
be described as experience, or state-of-the-art. 

What follows is a summary of some of the major causes 
of failure and what the designer can do to overcome them. 
It is not intended to be all-inclusive. It is based on the 
experience of many engineers with the certainty that 
many, many others could offer similar advice to designers, 
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based on their experience. And because the approach is 
generalized, without mention of any specific product or 
equipment, there is no breach of confidence or objectivity. 


VIBRATION TESTING 


The greatest number of qualification test failures occur 
during, or as a result of, vibration testing. The chief ones 
may be summarized as structural failure of supporting 
members, structural failure of functional parts, electrical 
noise and circuit interruptions. Let us examine them 
more closely. 


Supporting Member Failure 

1. Structural failure of supporting members is often 
caused by fatigue. As this is a common experience dur- 
ing vibration testing, the equipment designer should re- 
member that under resonant conditions a supporting 
member may experience a load equal to a hundred times 
or more the weight of the parts being supported—and 
with stress reversing in direction at the frequency of vibra- 
tion. This type of loading often results in a bracket or 
sub-chassis’ developing fractures along bend lines. 

Failure may be prevented by insuring that the inner 
bend radius on any supporting sheet metal assembly is 
equal to, or greater than, the thickness of the material. 
Other points of stress, such as the corners of punched 


In another vibration test, Anthony Quail 
(left) and Ralph Steiner subject a power 
supply to a resonance search. 
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square holes, may turn into failure areas, too, so it is 
best to stress relieve sheet metal parts, wherever possible, 
after bending or punching. 
Functional Parts Failure 

2. Structural failure of functional parts. This may be 
due to exposure to environments more severe than those 
for which they were designed. A more common reason 
for failure, however, is incorrect mounting or assembly. 

A typical failure may consist of a broken lead in the 
case of an axial lead part, such as a transistor, or a frac- 
tured mounting tab on a transformer. In the case of 
the axial lead part, the failure may be prevented by sup- 
porting the part by its body as well as its leads. In general, 
parts should be mounted in accordance with the follow- 
ing table if they are not in an encapsulated assembly: 


Typical Conditions for 
Supporting Parts Body 


Weight Greater than 4% ounce 
Length Greater than % inch 
Diameter Greater than % inch 
Periphery Greater than 1 inch 


The parts bodies may be supported by using spring clips 
of the type manufactured by Augat Brothers, Atlee, or 
Birtcher. Since the parts themselves are usually vibration 
tested while mounted as described, any data supplied by 
the part manufacturer is valid only if the parts are 
mounted accordingly in actual use. 

In the case of transformers, or aircraft relays, if an exces- 
sive torque or pressure is applied to the mounting hard- 
ware, the mounting tabs will be stressed. Under vibration 
these pre-stressed points often fail structurally. This may 
be prevented by specifying in detail the assembly tech- 
nique for the part. 

Electrical Noise 

3. Electronic equipments which utilize vacuum tubes, 
relays, potentiometers, synchros, or other devices based 
upon mechanical contact are susceptible to noise. The 
noise is usually due to a resonant condition of an elec- 
trode or a movable contact. 

Since the noise generally occurs at vibrational frequen- 
cies above 60 cps, vibration isolation mounts may be quite 
effective in eliminating this problem. However, if size 
or weight limitations preclude the use of isolators, only 
parts which can perform properly in the vibration en- 
vironment specified should be used. If a manufacturer 
cannot supply the environmental test data, then the user 
should plan on testing the parts himself before incorpor- 


ating them into his design. 


Circuit Interruptions 

4. Short or open circuit conditions may be caused either 
by damaged insulation or by parts making contact due 
to relative motion. Long lengths of unsupported wiring 
harness will often abrade against an edge or surface. Poor 
solder connections and inadequate wire support may re- 
sult in lead breakage. 

These problems may be minimized by anchoring lead 
wires close to their soldered terminations and supporting 
harnesses every one to three inches, depending on the 
rigidity of the harness. Where large parts such as trans- 


ATL’s Nicholas Novecki, Arthur Gottfried 
and Morris Grantley (left to right) conduct 
a functional test of transistors exposed 
to high temperatures. 
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When the recent issue of Fortune magazine presented a 
profile of Associated Testing Laboratories, Inc., and the 
jirm’s youthjul founders, Bill Ton- 
kowich and Bernie Novack, it sur- 
prised no one, for ATL has made 
a name for itself as one of the 
country’s fast moving environmental 
concerns. The accompanying article 
by the 37-year-old presidential half 
of the ATL team stems from a 
wealth of experience and an incisive 
mind with a knack of getting down 
to fundamentals. Bill won his B.S. 

Tonkowich in engineering at Tufts College, 
took graduate courses in advanced physics at Brooklyn 
Poly and went on to an M.S. in engineering management 
at the Newark College of Engineering. After research and 
administrative engineering assignments at L. E. Water- 
man & Co. and Simmonds Aerocessories, he joined Gen- 
eral Testing Laboratories as chief engineer in 1955. There 
he met Novack, and Associated Testing, which is an equip- 
ment manufacturer as well as a test lab, was born in 
1956. The company, whose growth has been reported on 


from time to time in these pages, recently moved into a 
new, modern plant in Wayne, 


formers, reactors, or vacuum tubes are mounted on a 
{lexible chassis it is possible for relative motions of one 
half inch to occur at resonances. The designer should 
strive for rigidity of supporting members, but simultan- 
eously plan for relative motion between parts. 


Shock and Acceleration 


Shock and acceleration testing produces failures similar 
to those of vibration tests, but less frequently. Precau- 
tions described for vibration testing will in most cases 
minimize failures during shock and acceleration. How- 
ever, there are special devices, such as panel meters, elec- 
tro-mechanical time delay relays and accelerometers which 
may be affected more seriously by shock and acceleration 
than by vibration. 

Before incorporating these parts into equipment the 
manufacturers’ data should be carefully checked to establish 
under which environments and at what levels the parts 
will operate without degraded performances. 


Temperature 


Most qualification test specifications require that temp- 
erature be combined with another environment, such as 
humidity or altitude. However, the design problems 
peculiar to temperature are the characteristics of parts 
such as semiconductors and resistors, and the problems 
of materials. Electronics engineers generally will design 
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Announcing The... 
LC-2 
POWER MANIPULATOR 


Manufactured by 
Loyola Controls 
Los Angeles, Calif. 


The LC-2... 


ENDS SATURABLE REACTOR PROBLEMS 
. . « and SAVES MONEY, TOO! 


‘SAVE — NO DRIVER NEEDED .. . Eliminate BOTH saturable reactor 
and driver. Simplifies wiring. 


SAVE — Update present equipment, Zero to 92% Power Control. 
High Temp furnaces can be controlled down to water 
bath temperatures. 


SAVE — Valuable space — only ONE SQUARE FOOT of wall or 
panel space required. 


SAVE — On structural costs — a 16 KVA 240 volt Power Manipulator 
weighs only 18 Ibs as compared to almost 250 lbs for a 
saturable reactor of equal rating. 


The LC-2 is a modern solid state power manipulator utilizing 
Silicon Controiled Rectifiers. It provides an economical and 
efficient method of controlling the power to such loads as 
industrial furnaces and AC motors. 

As little as 1.5ma can turn the power delivered from Off to 
92% On. The LC-2 has an efficiency of better than 99%. The 
percentage power delivered to a load (based on the power cap- 
ability of that load) remains virtually constant when the load 
changes. 


Std. Inputs: 1-5, 2-12, 4-20, 10-50 milliamperes DC. 
Adjustable Bias Control built in. 
Prices: 120 Volts 240 Volts 
1 KVA $ 270.00 4 KVA $ 370.00 
4 KVA 320.00 8 KVA 430.00 
8 KVA 380.00 16 KVA 560.00 
To Order specify: Voltage, KVA, Input Signal 


Prices subject to change without notice 


833 Orangethorpe Ave. 
Anaheim, California 


Phone: TRojan 1-249] 


TWX: Ful Cal 5309 


circuits using proper electronic parts and temperature 
compensation. 

But what “looks good on paper” often fails under test, 
and it is strongly recommended that all breadboard 
circuits be subjected to temperature testing before being 
designed into production models. 

Materials must) be carefully chosen. Expansion pro- 
pertics, insulation resistance and melting points must be 
considered. If there is any doubt, materials such as teflon, 
kel-F, glass, ceramics and melamine should be used to in- 
sure proper operation at temperatures above 100°C. 


Humidity & Salt Fog 


The greatest problems resulting from humidity and 
salt fog testing are corrosion and insulation resistance 
degradation. The corrosion problem should be approached 
from the viewpoint of both type of finish and the quality. 
Both humidity and salt fog “seek” the weakest point in 
the exterior finish. Insulation resistance and dielectric 
breakdown failures result where measurements are to be 
taken immediately after testing, or where moisture has 
accumulated. 

If this is the case, the equipment should be sealed 
against humidity and salt fog by means of gasketed hous- 
ings. Where unsealed equipment is to operate under 
humidity conditions, configuration of the equipment 
should be such as to minimize moisture accumulation. 


Altitude 


The basic problems created by high altitude exposure 
are lower heat dissipation by convection and lower diclec- 
tric breakdown voltage of the air. By utilizing conduc- 
tion techniques as much as possible for heat dissipation, 
and by proper spacing of high voltage terminals, altitude 
testing failures may be minimized. For example, at 50.- 
000 feet the breakdown voltage of dry air is 20 percent 
of its value at sea level. 


A shock machine in operation at Associated Testing Laboratories, 
which has facilities at Wayne, N. J., and Winter Park, Fla. 
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MINUTES 


WITH COMPLETE 
ACCURACY AND 
RELIABILITY 


PURECO CO, 


Quick test chamber temperature pull-down. (Direct cooling) 


The Pureco CO2 Blast Cold process provides an extremely 
high rate of temperature pull-down. Temperatures can be re- 
duced from as much as 2000°F to —100°F in minutes. Fluc- 
tuation of temperatures caused by “over-ride” are eliminated 
... tolerances of + 4° are easily achieved. The possibility of 
refrigeration failure is eliminated. The Blast Cold process is 
completely reliable. 


Capital investment and maintenance costs low. 

The equipment necessary for the Pureco CO2 Blast Cold 
process is extremely eve COz receivers are normally su 
plied and maintained by Pure Carbonic on the customer’s 
premises. Since many environmental testing jobs are scat- 
tered around in plants, Pureco now supplies portable COz 
receiver units of 1000 lb. capacity in addition to fixed units 
up to 60 tons or more capacity. 


CO, liquid for indirect cooling. 


Pureco CO, liquid is discharged directly into a circulating 
refrigeration solution when it is necessary to keep the test 
chamber free of CO2 atmosphere. 


Pureco “DRY-ICE” a quick, low-cost refrigerant 
for direct or indirect cooling. 


Pureco “‘DRY-ICE” provides a simple, inexpensive method 
of reducing test chamber temperatures down to —109°F. 


New Pureco booklet ‘‘How Car- 
bon Dioxide Serves You”’. Write 
for free copy. 


CARBOnIC 


Pure Carbonic Company, A Division of Air Reduction Company, Incorporated 
Nation-Wide Pureco CO2 Service-Distributing Stations in Principal Cities 
General Offices: 150 East 42nd Street, New York 17, N.Y. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 


January 


1961 
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LING BUILDS LARGEST WATER-COOLED AUDIO 
AMPLIFIER IN THE WORLD...5,000,000 WATTS 


Over 150 reliable king-sized Ling liquid-cooled amplifiers ranging from 75,000 to 5,000,000 watts are in daily 
service, driving shakers and transducers and energizing VLF antennas. Ling pioneered the design and manu- 
facture of the water-cooled audio amplifier, which has proved by far the most reliable in the field, and has 
been producing these for satisfied customers since 1955 ® Ling’s amplifiers integrate all essential functions 
— cooling systems and heat exchangers, transformers, transducer protectors, metering, control panels and 
protection and interlock circuits. They deliver full power output on a continuous duty basis. For details of 
system advantages, write to Dept. EQ-1-2 at our Anaheim address. 


LING-TEMCO ELECTRONICS, INC. 
Lin s 
1515 SOUTH MANCHESTER, ANAHEIM, CALIFORNIA 
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LING ELECTRONICS 


The powerful amplifier shown at the 
left has a lot in common with other Ling 
products. It is a practical example of the 
sensible way Ling engineers approach 
their work. Not only is the unit self- 
contained, but a fool-proof interlock 
system provides full safeguards for per- 
sonnel and equipment. If any door is 
opened the system automatically turns 
off power, discharges high voltage sup- 
plies and energizes convenience outlets 
and service lights. 


The design provides complete walk-in 
accessibility at the rear of each cubicle 
—for easy inspection and maintenance. 
All circuitry and components are placed 
in an orderly easy-to-reach manner. 


For environmental test applications, 
Ling provides the following water-cooled 
amplifiers : 


PP175/240...... 175,000 VA 
PP120/150...... 120,000 VA 


LING BUILDS THE HIGHEST FORCE 
RATED ELECTRODYNAMIC VIBRATION 
SYSTEM IN THE WORLD — 

30,000 POUNDS FORCE 


One of a complete line, Ling’s Model 
249 Shaker, pictured above, develops 
30,000 pounds of force when combined 
with its mating amplifier. The Shaker’s 
new hermetically sealed water cooling 
system and over-all design enables un- 
inhibited environmental application. 
unlimited altitude, —100°F to +300°F 
temperature and up to 100% humidity 
without expensive additional protective 


treatment. 


LING-TEMCO ELECTRONICS, INC. 


LING ELECTRONICS OIVISION 


HIGH POWER ELECTRONICS FOR 
VIBRATION TESTING e ACOUSTICS ¢ SONAR 
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People You Know... 


CHANGING 


ENVIRONMENTS 


American Vacuum Society 
Elects Dayton President 


Benjamin B. Dayton, technical direc- 
tor of Consolidated Vacuum Corp., 
Rochester, N. Y., has been elected presi- 
dent of the American Vacuum Society, 
succeeding Wilfred G. Matheson of Syl- 
vania Electric Products, Inc. 

Dayton has held his present post at 
CVC since 1954, and was previously direc- 


tor of research and supervisor of CVC’s 


development and quality control depart- 
ment. 


JEROME BAKALISH has been ap- 


pointed senior engineer in the en- 
vironmental test standards group of 
the quality engineering department 
of MARTIN COMPANY, Denver. He 
was formerly with the Firestone 
Guided Missile division, Los An- 
geles, and is past president of the 
Los Angeles chapter of the Institute 


of Environmental Sciences. 


DANIEL S. SCHWARTZ and AARON 


WALDMAN have joined GULTON 
INDUSTRIES, INC., Metuchen, N.J., 
as, respectively, senior research 
Physicist of the research and de- 
velopment division, and supervisor 
of the instrumentation division’s 
electro-mechanical group. Both 
were formerly senior project en- 
gineers with the Kearfott division 


of General Precision, Inc. 
* * * 


GEORGE E. GILLIAM and HARRY 


A. LUCAS, former Minneapolis- 
Honeywell executives, have joined 
the COMPUDYNE CORPORATION, 
Hatboro, Pa. Gilliam is regional 
sales manager with responsibilities 
for field sales in aircraft and mis- 
sile fields and supervision of facili- 
ties sales personnel. Lucas is cor- 
porate sales consultant, handling 
sales in the missile testing and 
launch facility field. Gilliam was 


17 years with M-H, Lucas, 18. 
* 


THOMAS A. MARSHALL JR. has 


been elected executive secretary of 
the American Society for Testing 
Materials, succeeding Robert J. 
Painter, who stepped down for 
reasons of health but will continue 
as a consultant. Marshall was form- 
erly senior assistant secretary of 
the American Society of Mechanical 
Engineers. 
+ 

ROBERT S. SADLER, vibration proj- 
ect engineer with AEROTEST LAB- 
ORATORIES, INC., Deer’ Park, 
N. Y., has completed a course in 


complex vibration practices con- 
ducted by MB Electronics, New 


Haven. 


Dayton 


Waldman Schwartz 


JOHN DAVIES and ALFRED MEL- 
ZER, formerly of American Elec- 
tronics and Convair, respectively, 
have joined the engineering staff of 
AUTO-CONTROL LABORATOR- 
IES, Los Angeles. 

* 

CHARLES E. SWANSON has joined 
the INTERNATIONAL RADIANT 
CORP., New York, as_ production 
manager. He was production man- 
ager of Roy Engineering & Iron 
Works, Brooklyn. 

* 

DR. C. M. WOLFE has joined BORG- 
WARNER CONTROLS, Santa Ana, 
Calif., as head of transducer en- 
gineering. He is a former research 
specialist at United Electrodynam- 
ics and taught at the University of 
Washington. 

* 

PAUL H. BRANDT and D. HASKINS 
formerly of MURPHY & MILLER, 
INC., Chicago, have taken over 
JOHNSON BROS., refrigeration and 
air conditioning contracting firm in 
Phoenix, Ariz. 

* 

E. J. BLIGARD, formerly plant man- 
ager of the machine shop division of 
MB ELECTRONICS, has been ap- 
pointed manufacturing manager of 
MB’s two New Haven, Conn. plants. 
He is responsible for the vibration 
test equipment, machine shop and 
Propulsion Test Facilities divisions. 

* 

DR. MILO P. HNILICKA has been 
named to the new post of scientific 
assistant to the vice president and 
director of research for NATION- 
AL RESEARCH CORPORATION, 
Cambridge, Mass. A member of the 
Institute of Environmental Sci- 
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YOUR MOST 
ECONOMICAL 
ASSURANCE 
OF RELIABILITY 


LOW COST, PORTABLE ROTOCON SPOTS ASSEM- 
BLY DEFECTS IN ELECTRICAL AND ELEC- 
TRONIC COMPONENTS OR SUB ASSEMBLIES. 
MOST PRACTICAL QUALITY CONTROL COMPLEX 
WAVE VIBRATION MACHINE AVAILABLE TODAY. 
EASY TO OPERATE. 


DESIGNED BY CONVAIR-— manufac- 
tured and sold under exclusive license by 
Rototest. AUTOMATIC = easily operated 
by any production personnel. Low main- 
tenance cost. DUAL PURPOSE -— pre- 
vents cumulative error at each assembly 
stage, plus final check on any item up to 
120 Ibs. RELIABLE — built-in capability 
to 20,000 cps. Damped to 50—2000 cps. 
No special power or cooling requirements. 
QUIET — only 75 db six feet from ma- 
chine. WRITE J. Davidson for data. 


AVAILABLE NOW 


PRICE $3850 


lee 


McFadden Heads Micro Gee; 
York, Losmandy Named VPs 

B. W. McFadden has been promoted 
from vice president to president of Micro 
Gee Products, Culver City, Calif. David 
S. York, chief mechanical engineer, and 
Bela Losmandy, chief electronic engineer, 
were chosen vice presidents, and E. A. 
Scott became secretary-treasurer. 

Micro Gee designs and manufactures 
precision electro-mechanical and elec- 
tronic flight test devices. Established in 
1953, the company has its main plant 
and office in Culver City and a branch 
in Torrance, Calif. 


ences, he has been with NRC since 
1952, most recently acting as con- 
sultant in simulation of outer space 
environment and other space tech- 
nology. He escaped with his wife 
and family from Communist Czech 
oslovakia in the late 1940s. 
* * * 

E. B. MOORE has been appointed 
publicity director of VAPOR HEAT- 
ING CORPORATION, Chicago. He 
joined Vapor in 1949 and was prev- 
iously market liaison engineer. 

ARTHUR N. PURDY, former labora- 
tory manager at General Testing 
Laborate:ies, has joined the field 
eng‘r.eering department os, WYLE- 
PA.:AMETERS, INC., of Nev Hyde 
Park, N. Y. He is a member of 
the Institute of Environmental Sci- 
ences and American Society for 
Testing Materials. 

DR. SHERWIN U. MILLER has been 
appointed director of the life sci- 
ences division of SPACE SYSTEMS 
LABORATORIES, Burbank, Calif. 
He will be in charge of research 
programs whose major purpose will 
include development of systems to 
support life processes within the 
hyper-environments. He was form- 
erly director of space medicine for 
Litton Industries. 

* 

EDWIN S. SHORTESS has joined 
WACLINE, INC., of Dayton, Ohio, 
as general manager of the meter di- 


vision. He was director and ad- 
ministrative engineer at Hickok 
Electrical Instrument Co. 


* 

DONALD W. COOK has been promot- 
ed to director of the transducer 
division of CONSOLIDATED 
ELECTRO-DYNAMICS CORP., of 
Pasadena, Calif. He was previously 


Vanderhoof 


McFadden 


assistant director of the analytical 
and control division. 
* 

ALFRED R. IVERSON is now sales 
engineer for DYNASALES COM. 
PANY, Los Angeles, which repre. 
sents several major’ instrumen 
companies in the Southwest. 

* * * 

ALBERT VANDERHOOF has been 
promoted to sales manager of 
TECHNOLOGY INSTRUMENT 
CORPORATION ’s Illinois company. 
He was formerly eastern regional 
sales manager at TIC’s home office 
in Acton, Mass., and assistant sales 
manager of TIC’s subsidiary, AC. 
TON LABORATORIES, INC. 

7” * 

CURTIS M. LEE has joined WYLE 
MANUFACTURING CORP., El Se. 
gundo, Calif., as chief engineer in 
charge of all phases of product de 
sign and engineering. Formerly, he 
was assistant manager of new prod. 
uct research and development for 
Rheem Manufacturing Co. 


FOR FAST, SIMPLIFIED 
TEMPERATURE MEASUREMENTS . . 


The RESCON 
THERMAL TEST SET 


A compact, portable unit for obtaining 
temperature measurements in electronic 
equipment — from the individual compo- 
nent to the package itself. Applications 
include: transistors, diodes, tubes, trans- 
formers, micro-miniature circuits, etc. 

Direct readings . . . no calibrations. . . 
rugged construction. 


RESCON 
ELECTRONICS CORPORATIONS 
151 Bear Hill Road, Waltham 54, Mass. 
Dept. EQ TWinbrook 9-8600 
Designers and Manufacturers of Electronic Test Equipment 
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Equipment Sales Elects; 
Other News of Sales Reps 


Election of Angus MacArthur as presi- 
dent has been announced by Equipment 
Sales Company, New Haven, manufactur- 
ers agent for New England and eastern 
New York for such environmental test 
equipment manufacturers as MB_ Elec- 
tronics and Avco Research and Advanced 
Development division. 

At the same time, James Barry, who 
will manage Equipment Sales’ branch of- 
fice in Pittsfield, Mass., moved up as a 
vice president of the firm, and Robert J. 
Graeff, manager of the Danvers, Mass., 
office, became secretary-treasurer. 

For representation in Missouri, south- 
ern Illinois, northern Oklahome, Kansas 
and Iowa, LAMBERT ENGINEERING 
COMPANY’s Research and Testing Lab- 
oratory, St. Louis, Mo., has selected 
Thunderbird Engineering Sales and Serv- 
ices, Inc. Thunderbird’s main office is 
in Wichita, Kan. 

Hugh Marsland and Company, 6699 
Lincoln Ave., Chicago, is TENNEY 
ENGINEERING, INC.’s, new representa- 
tive for environmental equipment in II- 
linois, Indiana, Wisconsin, Iowa, Min- 
nesota and western Kentucky. Marsland 
has branches in Indianapolis and Min- 
neapolis. Mel Sales Ltd., with head of- 
fices in Toronto and a branch in Mon- 
treal, has been named by Tenney as 
representative in Canada. 

BORG-WARNER CONTROLS, Santa 
Ana, Calif., has also designated Mid- 
western and Canadian representation. 
Midwest Electronic Sales, Chicago, will 
provide sales and service in Illinois and 
Wisconsin, while Tellurometer Canada, 
Ltd., of Ottawa, will handle the complete 
Borg-Warner line in Canada. 

Appointment of Refrigeration Engineer- 
ing Company, 1781 Broadway, Seattle 22, 
Wash., as authorized representative in 
Washington has been announced by 
CONRAD. INC., Holland, Mich., manu- 
facturer of environmental test chambers. 


CINCINNATI SUB-ZERO  PROD- 
UCTS, Cincinnati, has appointed Schaf- 
fer Engineering Co., 9000 Livernois, De- 
troit, as Michigan rep for its low temper- 
ature industrial chilling machines and 
environmental test equipment. 

Environmental test chambers and low 
temperature freezers of WEBBER 
MANUFACTURING CO., INC., In- 
dianapolis, are being sold in California 
by Egloff & Graper, Inc., 1798 Industrial 
Way, Los Angeles. 

Brogan Associates, Inc., Long Island 
electronic manufacturers’ rep, have mov- 
ed to larger quarters at 220 Jericho 
Turnpike, Mineola, N. Y. The firm 
covers New England, New York and 
New Jersey. 

The Rucker Company, with head- 
quarters at 4700 San Pablo Ave., Oak- 
land, Calif., has been appointed exclusive 
factory rep and stocking distributor by 
the Industrial division of MOOG SERV- 
OCONTROLS, INC., for western states, 
Alaska and Hawaii. 
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10 cu. ft. model (illus.) 


Also 20, 40 cu. ft., or —= 
custom made sizes. 


From 35°F to 210°F. 
Humidities: 20% to 95% 
Lower or higher 
temperatures to order. 


Environ-Cabs are designed to 
simulate variable temperature 
and humidity conditions en- 
countered in JAN & MIL speci- 
fications. Suitable in plant and 
laboratory for testing metals, 
electrical and electronic com- 
ponents and assemblies, chemi- 
cals, paints, plastics, rubber, 
preservatives, packaging, pro- 
tective coatings, etc. 

Recorders, controllers, pro- 
grammers are available. Mail 
coupon today. 


Dept. N. 


Hudson Bay Co., division of Labline, Inc. 


HUDSON BAY CO. 


Pioneers in environmental cabinets 


3070-82 W. Grand Ave., Chicago 22, Ill. 


Address_ 


Ask your dealer or 
write today for Bulletin 31.5-N 
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Environmental Quarterly’s Album of People, 


Products, Places and ideas... 


FOR BIG WHEELS AND SMALL—This new test chamber (below) by 
Horkey-Moore Associates, Torrance, Calif., is designed to test 
anything in the way of ground support equipment on wheels. 
Shown at the chamber entrance is an ammonia servicing trailer 
being made by H-M for the GAM-77 Hound Dog air-to-surface 
missile. (For more info circle EQ RSC B.) 


ENVIRONMENTAL 


DO-IT-YOURSELF—Bolt-together panels of polyurethane foam with 
a sheet metal skin (below) by Wyle Manufacturing Corp., &! 
Segundo, Calif., make possible temperature chambers of in- 
numerable configurations which you or Wyle erect. The cham- 
bers can be adapted to such environments as humidity, sand- 
and-dust and fungus. This one, at Douglas, El Segundo, measures 
14x24x11 feet. (For more info circle EQ RSC C.) 


MERCURY POD—At Cape Canaveral, Fia., 
Project Mercury astronauts have this high 
altitude simulator (left) manufactured by 
Tenney Engineering, Inc., Union, N. J., in 
which to acclimate themselves to space. Their 
capsule is lowered into a big, kettle-like 
section from the top, cutting them off from 
Earth except for an umbilical cord with 
oxygen lines, intercom and test control wires. 
The chamber “rises” to 225,000 feet, with 
dive rates to 50,000 feet a minute. The left 
section is a safety lock. (For more info circle 
EQ RSC A.) 


ULTRA-CLEAN THROUGH—Inside (above) and out (below) views of 
the new, prefab clean rooms by General Acoustics Corp., Los Angeles. 
This one is at Hughes Aircraft, El Segundo, for assembly, test and 
rework of Polaris equipment. Modular unit package includes every- 
thing from utilities to air-locks. (For more info circle EQ RSC D.) 


FOR SPACE TOURISTS ONLY—Mock-up (above) of a space test capsule 
was displayed by The Garrett Corp.’s AiResearch Manufacturing di- 
vision at the Air Force Assn. convention several months ago. It goes 
into an environmental chamber or centrifuge. (For more info circle 


EQ RSC E.) 


Environmental Quarterly | 


~ 
| 
af a q 
HAMBER 
1 
‘4 i 
- 
« j 
24 


ms DIRT BUG 


Dirt bugs lurk everywhere. They’re the unseen 


enemy in many of the explosive failures of costly 
missiles. Microscopic dirt, in any material, 

Fla, component or assembly having surface contact 
< with liquid or gaseous oxygen, nitrogen or helium, 
Ik, in or with hydrocarbon fuel, must be removed to 
be lower LOX impact sensitivity. 

— At the AEROTEST government-approved LOX 
an cleaning facility, an extraordinary 15-step 
with program insures “dirt-free” delivery of 
pon components involved in volatile liquid handling. 


Dirt above 100-200 microns is removed. Utilizing 
powerful microscopes, ultra-violet lights, and 
scrupulous cleansing operations, AEROTEST’s 
LOX cleaning reaches the highest level of the art. 


Write for specification No. 6E70-50 which includes 

complete details on LOX cleaning procedures. 

Technical and cost proposals for complete creative 

test programs submitted without obligation. : 
AEROTEST LABORATORIES, INC. 

Comac Road, Deer Park, L.I., N.Y. 


joes FREE! Send for a complete set of these novel bug drawings, suitable for framing. 
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AEROTEST | 
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“We never shun,” 
the Vibra sang, 
“The chance to jump for g!” 
—and seldom soid 
our waving sines 
with noisy frequencies. 


“We always tiff,” 
the Sensi sang, 
“In any field of gauss! 
—and twist a wave 
our strength to save 
with justifiable loss!” 


Ho! Impe-dance! 
Ho! Resis-tance! 
On the never rest 

slopes of Q! 
Ho! Reac-tance! 
Ho! Capaci-tance! 

On the sinister, sliding, 

slippery, gliding, 

descending 

slopes 
of 


Q 


Sing a Song of Q! 


“We never shall,” 
the Poten sang, 
“Avoid a crystal squeeze! 
—and never roam 
too far from ohm, 
withal intemperate degrees!” 


“We never fire,” 

the Ampli sang, 
“Until the lights of I’s 

—do swift enlarge 
with coulombic charge 
gaining a quantum size!” 


Ho! Impe-dance! 
Ho! Resis-tance! 
On the never rest 
slopes of Q! 
Ho! Reac-tance! 


Ho! Capaci-tance! 
On the sinister, sliding, 
slippery, gliding, 
descending 


slopes 
of 


Q 


Pete Shugart is a rarity as contributors 
to EQ go. His B.S. (Illinois) is in journal- 
ism, rather than engineering, with a spec- 
ialization in chemistry. With that back- 
ground, he tackled, more or less in this 
order, writing for a prominent Chicago 
pharmaceutical house, motion picture mak- 
ing in the Army, product development and 
technical communications for several Cali- 
fornia drug firms, advertising for a well- 
known electronics concern, the advertising 
directorship of a company making, among 
other things, petroleum refining installa- 
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tions, and, finally, Endevco Corporation, 
where he heads advertising, sales promo- 
tion and public relations. In between Pete 
composes—he says—classical and modern 
music for the piano, dashes off musical 
comedy lyrics, dabbles in oil (painting) 
and devotes his bachelorhood to enjoying 
life as much as possible. Madison Avenue 
also knows him as the author of a book, 
“How to Evaluate Your Industrial Adver- 


tising Dollar” Endevco is in Pasadena, 
Cal. 


by Peter L. (Piezo) Shugart 


Director of Advertising 
Endeveo Corporation 


“We never quit,” 

the ‘TankCir sang, 
“When currents run adrift! 

—and seldom mil 

as amperes will 
when voltage gets a lift!” 


“We always peek,” 
the Signals sang, 

“At spurious harmonies! 
—and spike our track 
with straight feedback 

mulled with consummate E’s!” 


Ho! Impe-dance! 
Ho! Resis-tance! 
On the never rest 

slopes of Q! 
Ho! Reac-tance! 
Ho! Capaci-tance! 

On the sinister, sliding, 

slippery, gliding, 

descending 

slopes 
of 


Q 
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CONRAD 
HIGH-LOW 

TEMPERATURE 
TESTING 


WANT IT! 


WHEN & WHERE 


TEMP-RAC 


Testing small assemblies and components to mil- 
itary and government specifications is simple and 
convenient with Conrad’s new Temp-Rac 19. Move 
it anywhere in your laboratory, any place on your 
production line. Temp-Rac 19 has a range of —90° 
to +300°F., 16” x 16” x 16” I.D. test area, and it’s 
air cooled, requiring only electricity for operation. 
One or more of these compact chambers can give 
your facilities the flexibility that assures more ef- 
ficient testing and production. Ask your Conrad 
representative to show you. Write today. 


16"x16" 1.D., clear 
of coil and circulator. 

Occupies only 4 sq. ft. 
floor space — easy to 
move on heavy duty 
swivel casters supplied 
with chamber. 


Light recessed into cham- 


Introduced only a few months ago, the Con- 
rad Temp-Rac 19 has won quick acceptance 
because of its wide application in produc- 
tion and testing. Conrad suggests placing 
orders early to assure delivery from stock. 
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ber ceiling. 


Safety mesh for fan. 


Patented Conrad Cas- 
cade Refrigeration Sys- 
tem. e 


220 volt, single phase, 
60 cycle, 3-wire service. 


Optional features in- 
clude view window in 
door, access ports, re- 
movable door with shelf 
assembly, terminal 
pads. 


CONRAD 
SHC. 


MICHIGAN. 


Subsidiary, 
Crampton Mfg. Co. 
Grand Rapids, 
Michigan 
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by Robert L. Sutherland 


Head, Mechanical Engineering Department 
University of Wyoming 


Engineering Educator 


Looks at The Environment 


A HISTORY OF ENVIRONMENTAL TESTING would yield many 

intriguing facts; perhaps such a study has already been 
made. Did the Wright brothers subject their flimsy machine 
to some sort of crude pre-flight testing to simulate, pos- 
sibly, the vibration they expected to encounter? Were the 
builders of the railroad empire the first to employ environ- 
mental testing? Or was it the early pioneer, ingenious and 
resourceful, whose life and existence depended upon the 
reliability of the equipment that he himself, or a few other 
craftsmen, made? 

Perhaps it was James Watt—Newton—Leonardo da Vinci 
—or Hero of Alexandria. Maybe some of the first applica- 
tions of environmental testing could even be traced 
through times before Christ to Aristotle, Archimedes, 
or the ancient Egyptians and pyramid builders. 

The Future Is Secure 

In modern times, large scale environmental testing for 
industrial purposes probably began with the testing of 
automotive and aircraft engines in temperature-controlled 
chambers, although without doubt there were other in- 
stances of the testing of equipment under controlled-en- 
vironment conditions between, say, 1900 and 1930. The 
tremendous advances in environmental engineering, how- 
ever, have of course occurred within the past 15 years, hot 
on the heels of the Jet and Space Age. 

There is little question as to the continued significance 
and importance of environmental engineering. Anyone who 
claims that environment and reliability will soon pass out 
of the picture is most certainly existing in a state of bliss- 
ful complacency. 

Engineers have long been concerned with reliability—to 
degrees varying, of course, with the circumstances, the 
product, the times and other conditions. The Space Age 
has simply propelled reliability problems and requirements 
to a new and much higher level. The theories and tech- 
niques of reKability evaluation and testing as developed by 
the missile industry will inevitably feed back into other 
branches of engineering to be adopted or adapted for the 
further improvement of a multitude of products in com- 
mon use. 

What is the role of engineering education in this new 
era? I would guess that the situation is similar in many, 
though not all, respects to engineering advancements of 
the past. As an example, when mass production techniques 
were introduced into manufacturing, there were probably 
many questions asked: How would this new concept be 
advanced? What were the applications and _ limitations? 
How could engineers be trained? Of what value would 
engineering education in the colleges and universities be 


to the new field? And, like other changes that have come 
along, including the present one, the answer is the same: 
Scientific and engineering knowledge is developed, ad- 
vanced and disseminated through the joint efforts of in- 
dustry and education. 

Industry and University 

Depending upon the particular situation, industry may 
handle a greater propertion than the university, or vice 
versa. The problem of advancing environmental engineer- 
ing is no exception. It represents a case in which industry 
will probably carry a larger share of the development than 
will the universities, but nevertheless the universities can 
help greatly, because many of the problems revert to en- 
gineering fundamentals. 

In support of the contention that the problems of en- 
vironmental engineering, in general, do depend upon basic 
engineering and physics, and that they are not simply 
technical institute-type “practical problems,” let us con- 
sider the circumstances and phenomena involved. 

Engineering Fundamentals 

{Suppose the environment is such that corrosion is the 
result; then properties of materials, humidity control, sur- 
face treatment, or perhaps the electromotive series may 
hold the explanation. 

{If a failure is caused (or sought) by sound energy, the 
theory of acoustics must be consulted. 

{When temperature is involved, any one or more of 
many principles must be understood: heat transfer, co- 


Bob Sutherland, who became head of his department 
at the University of Wyoming, in Laramie, last July 1, 
= has had long acquaintance with 
The Environment. The report, “Fati- 
gue Machines for Low Tempera- 
tures,” which Prof. Sutherland co- 
authored, won the 1952 Richard L. 
Templin award of the American 
Society for Testing Materials. An 
alumnus (both B. S. and M. S.) of 
the University of Illinois, he taught 
mechanical engineering for a decade 
at the State University of lowa 
before joining UW in 1958. In 
private industry, he has been senior 
engineer in Aeronca Aircraft’s research department and 
he has held positions with Buick, Borg-Warner and Fire- 
stone Tire. Prof. Sutherland is a member of Sigma Xi, 
Pi Tau Sigma, Sigma Tau, ASME and SAE, among other 
organizations. His book, “Engineering Systems Analysis,” 
was published in 1958. 


Sutherland 
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a compact, pneumatically controlled shock test machine 


for production testing of small components 


Avco’s new component Shock Test 
Machine SM-005 is a compact, pneu- 
matically controlled and actuated 
device that reproduces shocks such 
as those encountered in missile flight. 
Used for production testing, it pro- 
duces the widest variety of pulse 
shapes available with unmatched re- 
peatability. 

SM-005 does not depend entirely 
on gravity to obtain desired terminal 
velocity, but is actuated by a pneu- 
matic cylinder. Shock pulse change- 
over from one g level to another can 
be rapidly accomplished by simply 
adjusting air pressure and/or car- 
riage height setting. Extremely high 
impact velocities can be achieved. 
With a drop height of 8 inches and 
an air pressure setting of 80 psi, 
SM-005 develops an impact velocity 
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of 192 in./sec., equivalent to a 4-foot 

free-fall. 

Easy to install, simple and safe to 
operate, Avco’s SM-005 offers these 
other advantages: 

« Provides sawtooth, triangular and 
half-sine pulses as required. 

e Meets rigid testing specs for qualifica- 
tions testing of ICBM electronic com- 
ponents. 

e Produces 1500g and 3000g pulses 
required by transistor test specs. 

e Switch setting allows automatic re- 
cycling of machine up to 10 times. 

Trouble-free operation of brake/re- 
lease mechanism assured because it 
contains no moving parts. 

e Operator works at bench height—no 
stooping to replace test specimen. 

e Machine is highly portable—need not 
be lag-bolted to floor. 

e Tests specimen loads up to 30 pounds. 


SM-005 is one of a family of Avco- 
designed shock test machines. It fills 
the need of the component manufac- 
turer for a completely reliable testing 
machine which will handle small 
loads such as transistors, relays and 
micromodules. It also provides the 
simple operation and high degree of 
repeatability required by production 
organizations. 

For more information contact your 
nearest representative— offices lo- 
cated throughout the U.S. and the 
world. Or write to: Industrial Mar- 
keting Department, Research and 
Advanced Development Division, Avco 
Corporation, Wilmington, Mass. 


Aveo 


Fesearch & Advanced Development 
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efficient of expansion, properties of materials and so forth. 


{lf a component or accessory is subjected to shaking, 
vibration theory will, of course, enter the picture. 


{The application of shock brings in mechanics, energy 
transfer and dissipation, elasticity, etc. 


{Perhaps a functional failure caused by stray fields is 
involved; then the engineer must look to field theory and 
other basic priciples of physics and electricity for an answer. 


Solid Background Required 


Where can one find a better laboratory for application, 
observation and demonstration of fundamentals and for 
sharpening one’s understanding of these fundamentals? 
Certainly the design and application of reliable test equip- 
ment and realistic tests to evaluate components correctly 
under a variety of environmental circumstances must re- 
quire a solid background of education and knowledge in 
disciplines such as those suggested above. 


Accepting the premise that the universities can be of 
assistance, the question arises as to what extent they 
should participate in environmental engineering beyond 
the requirement that the engineering curriculum should 
give a thorough training in fundamentals. As is often the 
case, there are two possible extremes to the answer—“none” 
or “all the way.” 


It is most likely, and understandably so, that many small 
colleges and universities may never get into the environ- 
mental picture at all as regards curricula offerings beyond 
fundamental science and engineering courses. On the 
other hand, at larger institutions environmental engineer- 


THE REVOLUTIONARY NEW 


CONTROLLED HUMIDITY CABINET 


ony $695.00 


Complete price 
(No extras to buy) 


* CONTROLS HUMIDITY 

F* 20% to 99% within + 2% 
(Depends on Dry Bulb Temperature) 


> DRY BULB: 


“% Ambient to 156° F. within + 1° F. 
Compact, Complete, fully auto- 
matic Controlled R.H. offered 
at low cost. Inverted Pyrex 
Jar (16"Dx12”H used as work 
chamber) placed on Stainless 
Steel Cabinet housing Controls, 
Motor and Blower. Guaranteed 
accurate and stable controlled 
humidity. 


MECHANICAL 
ANNULAR AIR FLOW 


FULL ACCESSIBILITY 
FULL VISIBILITY 


FOR MANY MIL, JAN, AND ASTM TESTS 


BLUE M ELECTRIC CO. 


138th AND CHATHAM STREET 
BLUE ISLAND, ILLINOIS 


ing may be emphasized to the point of granting a special | 


degree, but this is improbable and out of line with the 
philosophy that the primary objective of engineering ed- 
ucation is the attainment of fundamentals. 


Wide Latitude for Teaching 


In between the extremes, however, there is a latitude 
for utilizing the problems of environmental engineering 
in engineering education, and for familiarization of the 
student with the techniques and progress in that area, 
Vibration, vibration problems, fixture design problems 
and similar areas probably are most easily adapted to the 
present framework of undergraduate engineering courses, 
In the graduate area, of course, many excellent problems 
suitable for study and research may be introduced, en- 
compassing a greater proportion of the environmental 
spectrum. 

Although it is unrealistic to expect all, or even many, 
to do so, there is a need for some engineering colleges to 
take an active part in environmental engineering by means 
of basic equipment. This should include at the minimum 
an electrodynamic shaker unit of reasonable capacity and 
a small atmospheric chamber with provisions for simulating 
a variety of temperature, pressure, and humidity conditions. 
Such equipment would be used for demonstration and ex- 
perimentation in undergraduate classes and for research 
work at the graduate and faculty level. 

What are the benefits to be realized from such pro- 
grams in environmental engineering on the part of some 
universities? First, these institutions will become a source 
of supply of engineers with background training in en- 
vironmental engineering who are so critically needed in 
industry. Second, research coming from graduate level and 
faculty investigations may contribute valuable data and 
theory regarding environmental engineering problems, 
while at the same time giving the graduate students ex- 
cellent experience. At the same time, the industries which 
are hard pressed by high priority assignments in the mis- 
sile programs can be relieved of some of the annoying prob- 
lems which they do not have time to solve by research on 
their own. 


Campus-Industry Coordination 


Such university programs will, however, require coopera- 
tion with industry at various stages. In order to get these 
into operation, the universities will probably need aid and 
advice from the equipment manufacturers in setting up 
the facilities. Moreover, maximum benefit requires good 
and continuous communication between industry and its 
problems and the universities and their problems. 

As an example of what is possible, the Department of 
Mechanical Engineering in the College of Engineering, 
University of Wyoming, has been fortunate in making 
plans for setting up environmental equipment in its new 
laboratory. Some assistance from vibration equipment 
manufacturers has already been received, in the form of 
accessory equipment as well as training manuals and other 
aids. Also, initial contacts with environmental testing 
laboratories have been established by summer employ- 
ment of faculty, and the problems and needs of both in- 
dustry and education are mutually understood. 

While some of the applications encountered in environ- 
mental engineering are seemingly unique to the missile in- 
dustry, it should not be forgotten that the solution to any 
problems which pierce the frontiers of unknown regions 
of engineering endeavor almost always open the way to 
new avenues of progress and improvement in other direc- 
tions. 
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ACCELERATION 
READOUT 
FROM 


: 
PEAKS 


ISPLACEMENT 


FROM ANY ACCELEROMETER READ VELOCITY 
ACCELERATION 


e Simultaneous Readout of Acceleration, Displacement and Velocity. 
e Normalized outputs of 1 volt/g and 1 volt/inch. 


e Sensitivity Dial Calibrated directly in accelerometer sensitivity automatically normal- 
izes all outputs when dial is set to accelerometer sensitvity. 


@ Logarithmic Meter Scale provides equal accuracy at any scale reading. Reduces 
range switching by 50%. Mirror scale. 


@ Driven shield input cable allows using 25 ft. cable with negligible signal loss. 
@ High Input Impedance eliminates need for external cathode follower. 


@ Available with and without integral meter and rack mounted in single or triple units. 


NHOLTZ 


CORPORATION 


| . K IE 2994 Whitney Avenue, Hamden 18, Conn. 
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by Art Shafran 


Project Engineer 
Philco Corporation 


W ORKMANSHIP VIBRATION IS AN UNUSUAL and inexpensive 
method of insuring against equipment failure at some 
crucial moment. It is a relatively simple procedure, re- 
markably inexpensive and, once established, not time con- 
suming. Materials can be used over and over again. 

The key is vibration while the test objects are operating. 

To induce workmanship vibration in television sets is 
not too difficult; a set weighs only about 50 pounds. Mili- 
tary electronic equipment is something else again. Weigh- 
ing hundreds or even thousands of pounds, especially 
when many equipments are involved, they require a major 
test program. This discussion deals with a method for in- 
ducing workmanship vibration in equipments weighing 
300 to 1,000 pounds, and with a way of determining cri- 
teria adequate for an effective test. 

Under consideration are racks of chassis and associated 
hardware standing seven feet, with a two-foot square cross 
section. Some are resting on concrete, some on floor tile 
and others on wheels. The racks cannot be moved from 
their assembled position, and so they must be workman- 
ship vibrated wherever they are. 


Conventional Equipment Impractical 


These factors, plus operation during vibration, make the 
use of normal vibration equipment impractical, if not im- 
possible. Such equipment is generally too heavy and 
bulky to be moved to the rack. 

A vibration source must be found, however. Three as- 
pects influence its choice for workmanship vibration pur- 
poses: (1) the desired vibration level, (2) where to monitor 
the vibration and (3) duration of the vibration. 

In considering the vibration level, the equipment to be 
workmanship tested must be evaluated as to its compon- 
ents. Resistors, capacitors, coils, transistors, tubes and 
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To guard against faulty assembly of its TV sets, Philco subjects them to 
vibration tests on the production line and turns them on for a quick check 

of reliability by observing the screen. This relatively inexpensive means of 
testing, known as workmanship vibration, has been adopted for the company’s 
military electronic equipment, too, with excellent results. Operating the 
equipment during vibration is more important to uncovering possible inter- 
mittent trouble than before and after-vibration operation. 


similar parts require levels which may differ to the extent 
of exceeding design limits. 

At Philco’s Western Development Laboratories, tests 
were conducted on representative racks of welded steel 
construction. Chassis were mounted to the rack front rail 
and, in some cases, to a rear rail. Most of the chassis also 
were supported by slides permitting removal for mainten- 
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Pickups on Frame and Components 


Vibration pickups were mounted on components in 
chassis at the top, center and bottom of the racks, and on 
the rack frame top, center and bottom. Accelerations of 
4 and of .5 gs at 60 cps were impressed on the racks. 
Transmissibility from the frame to the components 
varied from 2 to .7. 

At this level, the maximum acceleration a component 
may experience is 8 gs, the minimum, .4. Tests results in- 
dicated that for the equipment under consideration 
component and wire lead failure resulted from raising 
vibration acceleration above 4 gs on the rack. It was due 
to repeated stresses exceeding allowable design stresses. 

This indicated that the poor workmanship range was 
at or below 4 gs at 60 cps impressed on the rack frame. 
The component vibration range was 8 to .4 gs, and the 
frequency varied from 60 to 180 cps. 

It also appeared that most of the components in the 
chassis exhibited a natural frequency above 500 cps, so to 


Art Shafran is another New Yorker who went West. A 
graduate of Polytechnic Institute of Brooklyn, class of 1951, 
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help reduce most component resonance the frequency 
impressed on the racks was kept below 500 cps. The test 
also indicated that components and wire leads were more 
likely to show poor workmanship at less than 100 cps, 
where component and wire lead deflection is greater and 
acceleration is sustained over a longer period. 

With greater component deflection, wire leads are more 
likely to reach and exceed the flexure endurance limit. 
Since fatigue failure is a function of the endurance limit, 
it was reasonable to expect more poor workmanship to be 
exposed at the lower frequencies. The major difficulty 
lay in determining the vibration level so as not to cause 
failure other than poor workmanship in a wide variety of 
circuitry. The more complex the equipment, the more de- 
tailed and complete the preliminary test had to be. A cer- 
tain amount of judgment was used in setting the vibration 
level, since it was impractical to test and set limits for 
all of the circuitry. 


Where to Monitor 


Consideration of where to monitor the rack vibration 
level to insure that the circuitry be vibrated within the 
limits set revealed three alternatives: (1) the rack frame, 
(2) chassis front panels connected to the frame and (3) 
components in the chassis—the parts really of concern. 

Placing vibration pickups on the circuitry would, in 
essence, have indicated the vibration of direct concern, 
but the complexity of implementing this test warranted 
using another suitable but less involved area. Either of 
the two alternatives that remained were suitable for this 
purpose, with the front panels perhaps being the better, 
since they were the closest link in the chain of vibration 
elements ending in the components. Since the chassis 
were mounted to the rack frame by their front panels, 
they were the most reasonable surfaces with which to look 
for vibration levels. The chassis components were of in- 
terest. but not the rack proper. 

Time remained the element which would define the 
workmanship vibration test. It seemed, at first, best to 
vibrate the racks for as long as possible, but, no matter 
how perfect, any assembly will fail in time under repeated 
stresses. The point was to choose an interval which was 
consistent with the equipment. For ruggedly designed 
and assembled equipment, 15 to 25 minutes seemed rea- 
sonable, for equipment which the designer and assemblers 
did not have time to redesign and assemble out of the 
prototype stage, five minutes. For the equipment at 
Philco WDL an interval of 15 minutes was chosen. (The 
Philco equipment has been delivered and is operating 
satisfactorily with a high degree of reliability. Therefore, 
it can be assumed that the interval chosen was sub- 
stantially adequate.) 


Conditions Chosen 


The resulting vibration and monitoring for all the 
racks was as follows: ; 

{ Frequency—60 cps. 

{ Acceleration (0 to peak)—4 gs maximum and .5 gs 
minimum. 

{ Time—15 minutes. 

{ Monitoring—vibration pickups mounted on the front 
panel (top, center and bottom of each rack). Three moni- 
toring points on each rack. 

With vibration level and time for a workmanship test 
determined, it was necessary to provide a vibration source 
which complied with the level and time requirements and 
weight and especially location criteria. The maximum 
weight of each rack was 1,000 pounds, the minimum, 
300. To speed the test, several racks were vibrated to- 
gether. A maximum number, or rack module, was chosen 
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Workmanship vibration test set-up at Philco’s Western labs consists 
of %” plywood fixture board, tied to racks with steel shipping 
straps, and a vibrator, of the type used to shake concrete forms, 
mounted on a reinforcing two-by-four beam. Padding under the 
straps and brown wrapping paper between racks protect the finish. 


from which the maximum energy level was determined. 
Considering the weight and geographical location of the 
racks, and method for holding racks together while vibrat- 
ing, it was decided not to shake more than four racks to- 
gether. This meant a possible 4,000-pound or 1,200-pound 
load. From the equation: 


S= 386 (g) 
(2 pi f)z 


where S is displacement (inches), g is acceleration (g units) 
and f is frequency (cps), the displacement for the maxi- 


mum condition of 4 gs at 60 cps equals S = 386 (4) 
(2 pi 60)z. 
S$ = .011 inches, and the horsepower required equals: 
H.P. (maximum) = .011 (4000) (60) = 2.4 HP. 
(650) (2) 
H.P. (minimum) = .011 (1200) (60) = .7 H.P 
(550) 2) 


Several types of vibration sources were investigated. The 
pulsating magnet type was chosen on the basis that it 
provided a completely portable unit, the displacement 
was easily made variable, and it could be run from a 
60 cycle, 115 volt line, making possible the use of more 
than one vibrator when they were pulsed from the same 
60-cycle source. A vibrator was chosen which was designed 
for vibratory material handling equipment, specifically 
for moving parts on an assembly line, and also very widely 


33 


» 
iz 
—— 
+ 
ay 
| 
also 
\ten- 
in 
1 on cats 
s of 
acks, 
ents 
nent 
in- 
tion 
ising 
due 
ame. 
the 
the 
o to ; 
he 
pany. 
Ico’s 
sion, 
ories, 
s his 
y_| 


used for shaking concrete forms to remove pockets of air 
in concrete. It operated at 60 cps and provided 1.34 
horsepower. Two vibrators provided 2.68 horsepower 
which met the maximum energy needed for four racks. 
A controller for the vibrator allowed stepping down the 
displacement. In this way the lower limit of the required 
horsepower was satisfied as well as the upper limit. 

Several vibrators are available for a wide range of equip- 
ment—.20, .37, .80, 1.34, 2.70, and 3.35 horsepower units 
in various combinations. A convenient aspect of this type 
of design setup is the wide versatility of vibration levels 
and the opportunity of switching vibrators until the cor- 
rect combination is obtained. Generally energy calcula- 
tions were about 10 percent under the level actually 
needed. One reason for this was that the analysis did 
not account for the surface friction between the bottom 
of the rack and the surface on which it rested, and the 
friction between each rack. 

Final Steps in Setting Up 

With the vibration source chosen, means had to be pro- 
vided for holding the racks together and mounting the 
vibrators. For holding, the racks were tied together with 
a fixture board to which the vibrators were mounted. 
Steel shipping straps, .020” thick and .75” wide, banded 
the racks together with %” reinforced plywood. 

The plywood, mounted to the back of the racks, ran the 
width of the racks and was 4’ high. For four racks the 
plywood was 4’ x 4’ x %”, for three racks 3’ x 4’ x %”, for 
two racks 2’ x 4’ x %”, and for one rack 1’ x 4’ x 4”. 
Two-by-fours reinforced the plywood and also provided 
a mount surface for the vibrators. Tuflex padding material 
was used under the shipping straps to protect the racks, 
and also between the plywood and the racks. A sheet of 
heavy brown paper was slipped in between each rack to 
protect the sides. 

Any doubt as to the holding strength of the shipping 


straps was quickly dispelled. In many cases two straps 


were sufficient. The plywood fixture received a good deal } 


of stiffness from the 2” x 4” wooden reinforcing members. 

When the test was finished, a pair of shears cut the? 
straps and released the plywood fixture for use on another 
four racks. Several fixtures were fabricated so that they 
could handle any number of racks up to four, and could , 
be replaced if damaged. The shipping straps were the 
only items which were not reusable. 

A hand truck with several models of vibrators, control 
boxes, portable vibration equipment and padding with 
brown paper, and a shipping-strap cart were all that were 
necessary to ready the racks for workmanship vibration. 
Set-up time averaged about 20 minutes, and breakdown | 
about five. The total time, including vibration, was about 
10 minutes for four racks, so that for 100 racks approxi- 
mately 20 hours were needed. The cost of materials for 
this operation ran hardly over $200. ‘ 

Recommended Procedure 

The workmanship vibration test performed on 100 
racks at the Philco laboratories supplied valuable in- 
formation for future tests. The following is a recommended 
approach when attempting workmanship vibration for ' 
military electronic or similar equipment: 

1. Determine vibration level based on pretesting repre- 
sentative equipment. Several levels may be required for | 
a wide range of component types appearing in the chassis. 

2. Determine number of equipments to be tested to 
gether. This can be called the workmanship vibration 
modules. 

3. Determine where vibration monitoring will best repre- 
sent circuitry vibration. 

4. Determine energy required to vibrate the largest 
and the smallest module. 

5. Determine vibrator, fixtures and holding method for 
test. 


L Lens of 
Model 701 


Optron Model 701’s interchangeable lenses 
provide five ranges: .050”, .100”, v2”, 1” and 2” 
full scale. A heavy seismic stand provides iso- 
lation from the floor from 2 cps up. Model 701 


Calibrates Accelerometers 


O PT R ON cororation 


335 S. Salinas Street e Santa Barbara, Calif. 
Phone: WOodland 5-6140 


OPTRON Model 701 
DISPLACEMENT FOLLOWER 


Measures Vibration 


To measure the displacement of an accelero- 
meter, simply focus the spot of light from the 
Optron Model 701 on the edge of the accelero- 
meter. It’s that easy! Frequency response: Static 
to 7 kc. Resolution 12 micro inches. 


never requires jigs or fixtures clamped to the 
work—it never makes contact with the specimen. 
It works on any material regardless of size, 
shape or composition—and it works in daylight! 
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Environments in Use 


Taped Shake Test Program 
Assures Repeatability 


The Problem: When Ampex set up operational as- 
surance testing (actually a production environmental 
test) for each and every MR-100 missile recorder it 
manufactures (EQ, July ‘60, Pg. 36), it wanted to be 
sure of identical vibration test programs. Also, a 
record of each test result was to go with its respec- 
tive unit. 

THE SOLUTION: To achieve its goal, Ampex turned to 
its own product, a magnetic tape recorder, to program 
a shaker. 

A tape-programmed shaker, it says, recreates vibration 
with the same reliability as a tape recorder, a near per- 
fect memory device, reproduces a taped symphony. No 
matter how complex the music or signal, the only worry 
is volume setting and fidelity of the amplifier-speaker sys- 
tem. Within the limits of frequency response, dynamic 
range and recording time, the tape can record and play 
back any program of electrical signals. 

Frequency Modulation carrier recording is generally used 
to program vibration tests. This technique reproduces 
amplitude accurately and is not subject to dropouts (in- 
stantaneous lapses or reduction in signal level). Vibration 
amplitude can be reproduced with an accuracy of better 
than 1 per cent of full scale on a recorder whose signal- 
to-noise ratio, is as high as 50 decibels. Total program- 
time on a conventional recorder with 10-% inch reels is 
45 minutes at 15 inches-per-second speed, producing 2500- 
cycle response. At 30 ips, 22-1/2 minutes can be pro- 
vided with a 5,000-cycle response. A tape loop or bi-di- 
rectional automatic reversing recorder can repeat indefin- 
itely, providing very extended endurance tests when 
needed. 

The vibration-programming tape recorder needs its 
power amplifier and transducer just as the audio tape re- 
corder requires amplifier and speaker to reproduce music 
satisfactorily. In a vibration test system, an electronic 
amplifier of extreme power is necessary. The concept of 
level response, basic to high-fidelity music, is also present 
in the shaker system. 

The tape recorder makes it possible to save, repeat, and 


READY FOR A PROGRAMMED SHAKE: In the Ampex environmental 
lab, a MR-100 missile recorder is mounted on a vibrator’s test fix- 
ture while an engineer adjusts the vibration meter. At the right 
is the Ampex FR-1100 recorder which programs the vibration test. 
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ENVIRONMENT 


vibration 
temperature 
altitude 
humidity 


- temperature, altitude, humidity 
ranges to your requirements 


- vibration in any plane 


- may be designed to accommo- 
date existing vibration 
equipment 


«may be used with or without 
vibration 


Murphy & Miller Series LTUV Environmental 
Test Cabinets are complete, self-contained units 
incorporating advanced design and operating 
features to provide users with an efficient, 
trouble-free test medium. The LTUV Cabinet 
may be used with or without the vibrating unit. 
Stainless steel test space, indicating type con- 
trols and optional equipment like cabinet self- 
elevation, recorder controllers, programmers with 
automatic percentage capacity control make 
these Cabinets the preferred test units used by 
discriminating researchers. 


Write for complete details on this and other Murphy & Miller 
Environmental Test Equtpment. 


MM 


ENGINEERING REPRESENTATIVES IN ALL PRENCIPAL CITIES 


murphy & miller,inc. 
600 West Taylor Street 
Chicago 7, Illinois 
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copy any test program it is possible to devise. Thus the 
effort expended on arriving at a meaningful program need 
not be repeated for subsequent tests. A reel of tape can 
preserve the whole effort, and even on a sine-wave sweep, 
programming the shaker from magnetic tape can save 
manpower and insure uniformity of tests. 

In simplified tests, the recorder can program a complex- 
wave test of the assembly, and a second recorder can re- 
cord the resonant response of individual parts. Then after 
sufficient study, excitation by a sine-wave generator can 
possibly be substituted in subsequent tests of individual 
parts to produce the same response as before. 

In the ultimate case, a central programming source can 
make component-testing tapes and distribute them to a 
whole chain of subcontractors. Provided each subcontractor 
is equipped with suitable shaker equipment, he can run 
specified shake tests. Calibration of the individual shakers 
is a relatively straightforward process using standard signals 
at the beginning of each tape. 

Tape for a Magnetic Tape Recorder 

Ampex uses its FR-1100 recorder/reproducer to pro- 
gram tests on its mobile, airborne and outer space mag- 
netic tape recorders. Complete records of performance 
characteristics derived from the tests are made on an Am- 
pex Model 601 two-track laboratory recorder. 

The MR-100 operational assurance vibration test re- 
quires mounting the entire recorder on the test fixture 
with the vibration cycle conducted for each of three mutual- 
ly perpendicular axes. As programmed on the FR-1100, a 
voice track announces the frequency in use while a_ sec- 
ond track feeds the stated frequency to the vibrator. The 
amplitude of vibration is manually controlled by an opera- 
tor to induce accelerations. At a sweep rate of one minute 
per range, vibration is applied in the following frequency 


Approval 


ind 


QUALITY and 
SATISFACTION 


ISSUED ONLY BY MEMBERS OF EEI 


Write today for brochure giving 


complete details and membership. 


ENVIRONMENTAL EQUIPMENT INSTITUTE 


PRINCETON, NEW JERSEY 
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ranges: 20 to 60 cps, 60 to 120 cps, 120 to 250 cps, 250 to S ( 

500 cps and 500 to 1000 cps. Each sweep is repeated three! 

times, one for each axis. , ve 
A maximum force of 5 Gs from 20 to 1000 cps is 

specified for the vibration cycle conducted in the first axis; 

5 Gs from 20 to 800 cps and 4.5 Gs from 800 to 1000 cps 

in the second. In the third axis, three forces are specified:' 

5 Gs from 20 to 600 cps, 4.5 Gs from 600 to 700 cps, and 

5 Gs from 700 to 1000 cps. 


Ultra-High Vacuum 
Helps Refine Silicon 
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A few of a battery of special, very high vacuum chambers built by pec 
the F. J. Stokes Corporation for refining silicon on a commercial (61), 
scale to just about absolute purity. The chambers are used by pa 
Merck & Company in the floating zone refining process. Si 


to 


The Problem: Merck & Co., Inc.’s Electronic Chemicals with 


division sought an effective and economical way of re- 


fining silicon for semiconductors on a commercial scale ps. 
to a degree of purity approaching the theoretical limit : 
—an impurity content of one part in 10 billion. ian 


THE SOLUTION: Banks of specially-designed vacuum — 10L 
chambers were built for Merck by F. J. Stokes Corporation, Th 
Philadelphia, to maintain uniform ultra-high vacuum in 
conditions continuously for a technique known as floating uni 
zone refining. ‘The refining required extremely low pres) Con 
sures, | x 10-5 mm Hg, the equivalent of one ten-millionth 
of an atmosphere. 

In ordinary melting techniques the silicon may pick up 
unwanted impurities, such as boron and oxygen, from the 
crucible material itself. In floating zone refining, an ingot 
of silicon is supported between chucks, and a narrow zone 
is melted by induction heating from a radio frequency 
generator. Moving the r.f. coil along the ingot moves the 
molten zone the length of the ingot, carrying with it im- 
purities that are slower to recrystallize than pure silicon. 


Volatilization of Impurities 

When the zone refining is carried out in a vacuum, many 
undesirable impurities, such as arsenic and phosphorus, 
can be removed from the silicon purely by volatilization. 
Another major advantage of vacuum is that it is funda- 
mentally purer than any inert gas, and a lot cheaper. 

Since Merck is in full-scale production of several forms 
of ultra-pure silicon, the Stokes vacuum chambers are 
kept busy around the clock, seven days a week. Refining 
cycles last several hours. 
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Space Age Production 
Depends on Low Temperatures 


Battery of liquid baths at Mason-Neilan for calibrating recording and 
indicating instruments in temperatures ranging from —40° to 
+1,000° F. (For more info circle EQ RSC H.) 


The low temperature techniques which even the 
general public has come to associate with the extreme 
conditions required for environmental testing are find- 
ing wide application in development and production 
work. Here are two examples of a major environment 
in use from the files of Harris Manufacturing Co., 
Cambridge, Mass., a leading company in the refrigera- 
tion field. 


The space age demands unhampered functioning of 
controls and freedom from distortion or weakening of 
materials at temperatures achieved only in the laboratory 
a decade or two ago. Today, low temperature refrigeration, 
mechanically produced, dependably maintains sub-zero 
temperatures for testing controls and materials under 
extreme use conditions. 

Such installations are commonly achieving temperatures 
to —200° F with still lower temperatures feasible and 
within the limits of economy. Other units, some integral 
with the low temperature chambers, provide a temperature 
range from zero up to +1000° F or more. 

Electro-Switch Corp., Weymouth, Mass., has been testing 
complex rotary switches at —100° F in a Harris Model 
10L-A2-10, 10 cu. ft. refrigeration unit, for three years. 
The accuracy of this environmental test has proved itself 
in practice, and according to Electro-Switch officials, the 
unit requires only normal maintenance despite heavy and 
consistent use. 


Francis P. Almond, of Electro-Switch Corp., lifts rotary switches from 


10.cubic-foot environmental cabinet by Harris Manufacturing Co. 


after low temperature test at —100° F. 
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United States 
Testing Company 
offers 


COMPLETE 
ENVIRONMENTAL 
FACILITIES 


Use our facilities to evaluate product operation under all 
environmental conditions. Get automatic alternating « 
cycles of contrasting conditions...remote control of 
product operation by mechanical, electrical,or hydraulic 
means...and a wide range of supply voltages and fre- 
quencies. Simulate high-low temperatures, humidity, 
altitude, explosion, immersion, salt spray, sand and dust, 
rain, fungus, vibration, shock, acceleration, etc. Test to 
military, government,and commercial specifications. 
Complete facilities in the fields of chemistry; metals 
chemistry; metallurgy; physical testing of materials; 
engineering analysis of mechanical, electromechanical 
and electronic devices; site inspection; package testing; 
psychometrics and certification services for product 


uality control. 
q y 22 


Send for free bulletin 


The 
describing our services. 


Diversified 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


Boston - Brownsville 
Branch | Dallas - Denver 


Los Angeles - Memphis 
Laboratories New York - Philadelphia 
ulsa 
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Environmental Want Ads 


Rates: $5 (minimum) for three lines, $2 per line additional. 
“Situation Wanted” ads free (except for reply box number) to 
those who can reasonably expect to find employment in the 
environmental industry, but prescribed form must be followed. 
First three lines free to those who write own ‘Situation 
Wanted” ads. Reply code number $2 extra but no charge 


for handling replies. 
from recognized agencies. 


Payment in full with copy, except 


Deadline for April, 1961, issue is Feb. 10, 1961. Send order, 
copy, payment and all inquiries to Environmental Want Ads, 
Environmental Quarterly, 252-45 Leeds Rd., Little Neck 62, N.Y. 


For free “Situation Wanted” ad give only following informa- 
tion in this order: Job title (two permitted), age (if desired), 
degrees, recent experience, salary desirec, where you prefer 
to work and name and address. (Last two will be withheld if 


reply code is used.) 


SITUATIONS AVAILABLE 


| in accelerometers or 


resume to Mr. 


urban Boston). 


Piezo-Electric 
Accelerometer Engineer 


Excellent position for engineer experienced 


Please phone Blgelow 4-7500 or send your 
Paul Dempsey, 
Company, Industrial Components Division, 55 
Chapel Street, Newton, Massachusetts (sub- 


ultra-sonic transducers. 


Raytheon 


SITUATIONS WANTED 


SERVICES AVAILABLE 


ENVMTL LAB SUPVR, BS/ME, 
facilities & instrmntn supvr, 
sal open, EQ#20. 

ENVMTL LAB SUPVN, BS/EE, 


dir envmtl facilities, testg and 
evaltn. EQ #22. 


ENVMTL LAB SUPVR, Qual as- 
surance mgr, BS/EE, 9 yrs exp 
die envmtl facilities, test, 
evaltn, mntnce. Sal open. EQ 


#23 


ENVMITL LAB SUPVR, BS/Phy, ex- 
perienced, vib. spclst, desire 
less pop. area. EQ #24. 


| WESTERN NEW YORK SALES 

Representatives desire  addi- 
tional lines of Environmental 
Test Equipment and Testing 
Service for territory. Ten years 
collective experience. Write: 
Paul F. Markstrom, Box 52, 
Grand Island, New York. 


Attention Advertisers: 


The next issue of Environmental Quarterly 
will be out in late March—before the IES 


industry-wide exposition. 
following deadlines: 


Space reservations 


Classified and recuritment ads 


Complete plates due 


Please note the 


Feb. 1 
Feb. 10 
Feb. 20 


NEW PRODUCTS 


A “Reader Service Card’ requiring no postage is bound into this 
issue for the convenience of those desiring additional information on} 


new products, new literature (Pa 


is keyed in the text as “EQ RSC. 


SPOTLIGHT ON: 


Dual Centrifuge 


With the emergence of 
the centrifuge, or rotary ac- 
celerator, as a critical tool 
in component and subsys- 
tem reliability testing has 
come a demand for special 
units for varying _ size, 
weight, instrumentation and 
g-pound requirements, as 
well as different profiles of 
rise, dwell and decay times 
vs. acceleration. 

Such a special unit is 
Schaevitz Engineering’s 
dual centrifuge Type DC-4, 
which subjects test objects 
to an acceleration field 
while rotating them about 
a vertical axis transverse to 
the field. It consists of a 
small satellite table mount- 
ed on a large turntable, so 
arranged that the absolute 
angular velocity of the 
small turntable is controlled 
independently. Provisions 
are made for obtaining bal- 
ance. The radial distance 
of the smal] turntable from 
the center of the main spin- 
dle is fixed. 

The DC-4 consists of a 
supporting framework and 
base, safety guard, rotating 
table mounted on a spindle 
supported in a pair of pre- 
cision tapered roller bear- 
ings and an auxiliary table 
mounted in sealed precision 
ball bearings. Slip rings 
and brush assemblies are 
provided on the main and 


auxiliary spindles, with 
tachometers to measure 
spindle speeds. Independ- 


ent electronic drives con- 
trol the main and auxiliary 
tables, whose speeds are 
measured electronically. 
Controls are in a separate 
console. The orbiting turn- 
table is driven by a timing 
belt from the motor locat- 
ed near the spindle center. 


Electrical Features 
Twenty-four slip rings 
provide electrical connec- 
tions between specimens on 
the table external 
equipment. Three power 
rings are rated at 15 amps 


Slip rings, brush assemblies 


ge 43) and other announcements. ]t 


Schaevitz’ Type DC.4 


220v, the others at 50 amps? 
220v. Eight of the instru. 
ment rings power and mon-? 
itor the auxiliary drive; 
four are on the auxiliary; 
spindle. 

Rings are bronze, faced 
with approximately 1/16” of 
coin silver. Brushes are a 
special silver graphite com- 
bination for proper wear 
relationship between ring 
and brush and minimum 
extraneous electrical noise.} 
Each ring has three easily 
removed brushes to main-; 
tain even contact. Insula 
tion has been selected for, 


optimum arc _ resistance, 
dimensional stability and, 
strength under humidity 


and temperature variations. 

An electrical counter in 
the control console indi- 
cates speed, and switching’ 
permits monitoring either 
the main or auxiliary spin-+ 
dle. Speed ratios are so 
selected that 600 voltage, 
pulses are produced per 
revolution of the main spin- 
dle and 60 of the auxiliary 
spindle, making it possible y 
to observe both speeds with 
appropriate accuracy. 
Other Detail 

Range of steady accelera- 
tion, 0-100 g. Range of sin- 
usoidal frequencies, 0-30 
rps. Peak to peak travel 
(radial displacement of 
satellite turntable relative” 
to main spindle, 12 in. Con- 
trols, power on-off switch, 
2 to 10-turn helical potentio- 
meters, pilot lights for 
“power on” and “motor on” 
for each spindle. 

Speed measurement, RPM 
pickup with 4decade elec- 
tronic counter on spindles, 
gate times of 1/10th, 1 and 
10-seconds. Accuracy, +1 
count, representing 1/600 or 
1/60 of a_ revolution/gate 
time. Rated load, satellite 
turntable—21, main 
table—5 Ibs. (at each of 
two stations). Power sup- 
ply source, 220 or 440 v., 
60 cycles, single or 3-phase, 
3 kw. Test stand, size—36x 
40x54”, weight, 1200 Ibs. 
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HIGH-INTENSITY 
3 MICROSECOND 
SPARK LIGHT 


Type LS-020, by Avco Re- 
search and Advanced De- 
velopment Division, freezes 
motion for advanced missile 
design or environmental 
study. Four models provide 
light bursts from .3 to 1 
usec., With the size of the 
point light varying from 
015 to .060 inch diameter 
depending on energy levels 
from 2 to 20 joules. The 
spark pulse, from the dis- 
charge of a coaxial capaci- 
tor in an air gap, may be 
synchronized with a Kerr 
cell shutter r used to trig- 
ger other devices. The light 
source is housed in a cylin- 
der which also acts as an 
rt shield 1214”x5” in di- 
ameter. Price $900, delivery 
30-60 days. 
For More Information 
Circle EQ RSC #1 


* 


LARGE ION PUMP FOR 
ULTRA-HIGH VACUUMS 


PDV-300 DriVac by Con- 
solidated Vacuum Corpora- 
tion is an electronic getter- 
ion pump with three-elec- 
trode construction for high- 
er speeds and elimination of 
pressure surges when oper- 
ating against inert gases. 
Nominal pumping speed is 
300 liter/sec. Ultimate pres- 
sure is 2x10-10 mm Hg—the 
lowest reading obtainable 
on a commercial ionization 
gauge as determined by the 
X-ray limit of the tube. 
Stainless steel casing with- 
stands bakeout temps to 
450° C. Sputter cathode has 
expected life of 200,000 
hours were pump operated 
at set pressure of 1x10-7 mm 


Hg, and much longer at 
lower pressures. Applica- 
1961 


tions include semiconductor 
and vacuum tube proces- 
sing, electron microscopes, 
particles acclerators and 
field emission studies. 

For More Information 

Circle EQ RSC #2 


* * 


DOUBLE INTEGRATING 
VIBRATION METER 


by Unholtz-Dickie Corp. pro- 
vides standardized simul- 
taneous output signals of 
displacement, velocity and 
acceleration from any piez- 
oelectric accelerometer. 
Sensitivity can be set to 
give one volt per inch dis- 
placement and one volt per 
g acceleration on Dial-A- 
Gain instruments or the 
forces read directly on the 
internal meter. Velocity 
signal is standardized to 
96.4 mv in/sec. Said to be 
especially useful in calibrat- 
ing accelerometers and ve- 
locity pickups. The dialing 
of sensitivity allows direct 
comparison with standard 
transducer. 
For More Information 
Circle EQ RSC #3 


FAST RESPONSE 
CENTRIFUGES 


by Genisco, Inc., for produc- 
tion acceleration or labora- 
tory testing. Model 1220 
subjects a 150-lb., 18” cube 
test specimen from 0 to 250 
gs at 24” nominal radius; 
Model 1230 tests a 150-lb. 
24” cube to loadings up to 
200 gs at 42” nominal 
radius. Max centrifugal ca- 
pacity of both is 15,000 g- 
pounds. Welded steel tubs 


limited to approximately 
42” height for accessibility 
to specimen. Modular con- 
struction and _ overhead 
mounted accessories permit 
later addition of optional 
features, including program 
and servo controls, digital 
speed indicators, temp 
chambers, tv viewing sys- 
tems and slip rings. Alum- 
inum rotating arms are con- 
stant within 5%, as is re- 
peatability. Boom speed of 
Model 1230 is_ infinitely 
variable to 600 rpm, that of 
the Model 1230 to 400 rpm, 
measured by direct-reading 
tachometer. 
For More Information 
Circle EQ RSC #4 


PORTABLE 
VIBRATION EXCITER 


by Gulton Industries, Inc., 
permits quick field calibra- 
tion of vibration pickups. 
The compact eight-pound 
unit, operates directly from 
a 110v 60cps power line 
and has a simple, reliable 
amplitude indicator. Claim- 
ed accuracy is within 5 per 
cent at the power sup- 
ply frequency. Calibration 
point, 10g peak (other 
points available on order). 
Price, $850, in a wood 
carrying case 914x814x7” 
high weighing 8 lbs. 

For More Information 
Circle EQ RSC #5 


ALL-WELDED, 
STAINLESS STEEL 
WALK-IN CHAMBER 


by American Research 
Corp. assures that no mois- 


ture from high humidity 
tests can infiltrate the in- 
stallation. Chamber pro- 
duces —100° to +300° F 
temperatures, relative hu- 
midities from 20 to 95 per 
cent, and altitudes to 100,- 
000 feet. Oversized air mov- 
er keeps temperature gradi- 
ents to an absolute mini- 
mum. 

For More Information 

Circle EQ RSC #6 


VIBRATION ISOLATING 
MACHINERY MOUNT 


Series HM, by Barry Wright 
Corporation, withstands 
loads from 8 to 64 tons per 
mount. Designed for ex- 
ceptionally-heavy high-ca- 
pacity mechanical and hy- 
draulic presses of 200-ton 
capacity and above, the 
series has 12 basic sizes 
constructed of individual 
Type 297 Barry isolators 
secured between common 
base and top plates. The 
neoprene isolating medium 
is available in various stiff- 
nesses. 

For More Information 

Circle EQ RSC #7 


* * * 


PORTABLE LOW-TEMP 
DEMONSTRATION UNIT 


— 


Dynamics Cor- 
poration maintains CO, at 
300 psig 0° F by a self- 
contained refrigeration unit 
operating from _ standard 
110v. The unit, known as 
the Liquiflow Portable, has 
1,000lb. capacity and is 
easily moved anywhere in 
a plant for demonstration 
or tests on four heavy-duty 
rubber wheels. Either low 
pressure liquid CO, or CO, 
vapor can be used in it. ~ 
For More Information 
Circle EQ RSC #8 
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CORROSION-RESISTANT, 
ALL-LUCITE CHAMBERS 


by Associated Testing Lab- 
oratories, Inc., in three 
sizes, are designed to repro- 
duce salt fog effects. Simi- 
lar to ATL’s 20” cube Model 
SS-2-5, the new chambers 
are 24x24x24” (SS-2-8), 24x 
24x30” (SS-2-10) and 30x30 
x30” (SS-2-16). All four 
models meet mil specs and 
provide complete visibility 
of test specimens from all 
angles because of the all- 
lucite construction. Only 
two connections are need- 
ed, low pressure air and 
115v AC. Temperatures con- 
trollers and indicators are 
included for both chamber 
and saturation tower. Prices 
range from $1,140 to $1,860. 
For More Information 
Circle EQ RSC #9 


HIGH-G, LOW 
CROSS-SENSITIVITY 
ACCELEROMETER 


Model 101, by United Aero- 
tronics Corp., combines 
high sensitivity of 20 mv/g 
with cross sensitivities of 
1.5%, 3% or 5 % as desired. 
Linearity is within 2% from 
1 to 15 ke, and unit is said 
to measure up to 104 G in 
an environment from —65 
to +365° F. Mountings are 
insulated and the connector 
hermetically sealed. The 
hardened steel case machin- 
ed from solid stock has a 
sensitivity of less than 2%. 
Weight is 1.6 oz. 

For More Information 

Circle EQ RSC #10 
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HIGH VACUUM 
GATE VALVES 
by Consolidated Vacuum 
Corporation have large, un- 
restricted (nominal 2, 4 
and 6-inch) openings, said 
to be as much as 178 per 
cent more than other 
valves, to insure greater 
conductance. They are de- 
signed to mate with CVC oil 
diffusion pumps and others 
without curbing rated 
pumping speeds. Valve 
bodies are vacuum-cast as 
a single unit from alumi- 
num, permitting operating 
pressures down to 10-6 mm 
Hg. The valve operator may 
be removed for cleaning or 
maintenance through a 
gasketed end plate without 
disrupting the line or sys- 
tem. 
For More Information 
Circle EQ RSC #11 
* 


COMPLEX WAVE 
VIBRATION EXCITER 


by Rototest Laboratories, 
Inc.. under an_ exclusive 
Convair license, supplies 
wide band motion to pay- 
loads up to 120 lbs. without 
requiring complicated con- 
trols or monitoring systems. 
Designed for ‘rapid check- 
out of production line 
items, it has a single switch 
and automatic shutoff to al- 
low operation by unskilled 
personnel. Noise is said to 
be negligible. Known as the 
Rotocon, it meets accept- 
ance test requirements for 
the Titan B program, Price, 
$3,850. 
For More Information 
Circle EQ RSC #12 
* 


HIGHLY SELECTIVE 
WAVE ANALYZER 

Model OR-WA/1 by Gulton 
Industries performs spec- 
tral analysis of random or 
periodic vibration signals. 
It features ultra-sharp cut- 
off low-pass filters with 
zero center frequency rath- 


er than high center fre- 
quency band pass filters. 
The low-pass filter output 
can be fed to either a linear 
or square-law detector. Fre- 
quency response claimed is 
from 25,000 cps down to .2 
eps. Overall amplitude ac- 
curacy is +1 per cent of 
reading. 
For More Information 
Circle EQ RSC #13 


HIGH TEMP VACUUM 
OVEN WITH BIG DOOR 


by Labline, Inc., permits 
testing components from 
ambient to 500° F under 
vacuum. Radiant heating 
elements completely enclos- 
ed within the 11” diameter 
x12” deep stainless steel 
chambers, heat from room 
to 500° F in one hour with 
+1° accuracy at all set- 
tings. An 11” diameter 
safety glass window, screen- 
ed as an added protection. 
gives full view of contents. 
The glass is heat-treated to 
withstand 400° F thermal 
shock and 30,000 pounds 
psi. Overall size 
18” deep; price, $395. 
For More Information 
Circle EQ RSC #14 


* 


MICROMETORITE 
DETECTION SYSTEMS 
FOR SPACE STUDY 


by Acton Laboratories, Inc., 
offer acoustical, electrical, 
film puncture and optical 
means of determining the 
numbers, size and damage 
capabilities of meteor dust 
particles. The acoustical 
system depends upon the 
impact of a micrometeorite 


on an exposed surface of 
rocket or satellite, the wave 
pulse being amplified and 
transmitted to the ground 
or stored in a memory cir- 
cuit. The crystal micro- 
phone system can measure 
down to 2 micron particles, 
requires 140 mw, weighs 1 
pound and occupies 27 cu. 
in. A second system de- 
pends on the voltage 
change caused by a micro- 
meteorite breaking a strand 
of 20-micron wire 
wound around a form. Pow- 


~ 


triply 


er requirements are negligi- 


ble, weight % pound, vol- 
ume, 24 cu. in. A thin film 
technique measures hole 
size during flight, while an 
optical method responds to 
the light produced when 
any small particle strikes a 
solid at high velocity. 

For More Information 

Circle EQ RSC #15 

* 


DC AMPLIFIER FOR 
TEMP OR PRESSURE 
CONTROLLING 


by Vap-Air Division of Vap-. 


or Heating Corp. is com- 
pact, completely static and 
can be used with either 
temp or pressure pickup or 
potentiometer. Adjustable 
parameters permit use as a 
relay driver to provide es- 
sentially bi-stable action. In 
this configuration, a relay 
can be energized with a 
signal voltage change of 
1 millivolt. 

For More Information 

Circle EQ RSC #16 

* 


NEW ENVIRONMENTAL 
CABINET SERIES 


Testonic, by Blue M Elec- 
tric Co., is said to offer ex- 
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treme reliability at competi- 
tive prices. Four sizes are 
available ranging from 
stainless steel interiors of 
high to 48x24” 
x36”. All are equipped with 
a saturable power reactor 
control said to eliminate the 
wear, burn or are disadvan- 
tages of controls or switch- 
es. Compressor-condenser 
constant-flow system gives 
extra large capacity for 
rapid pull-down rate and ex- 
tremely close temp control 
required for _ electronic 
parts or equipment testing. 
Adjustable velocity control 
to 250 fpm. Lead-in ports, 
double-glass door panel and 
terminals for multiple elec- 
trical connections are op- 
tional. 
For More Information 
Circle EQ RSC #17 
* * 


* 


HIGH-POWER 
AC GENERATOR 


Model M 1435D, by Com- 
munication Measurements 
Laboratory, Inc., provides 
precisely regulated voltage 
up to 2,000 va and a broad 
frequency range of 50 to 
20,000 cps. Voltage regula- 
tion claimed is +1%, stabil- 
ity +.25%, distortion less 
than 1%, frequency 
stability +.001%. Weighing 
1,050 lbs, the generator can 
be integrated into two or 
three-phase electrical sys- 
tems and is encased in a 
mobile cabinet 66x27x26” 
deep. 
For More Information 
Circle EQ RSC #18 
* 


DIFFERENTIAL 
TRANSFORMER, 
PRESSURE 
TRANSDUCER SERIES 

by Gulton Industries, Inc., 
are designed mainly for 
--65° to 4450° F operation. 
At 2,000 cps, the Glennite 
PX transformers have nom- 


January e 1961 


inal output of 40 mv/v in- 
put; that of the PR variable 
reluctance transducers’. is 
15 mv/v input. Two dia- 
phragms available for each 
of seven ranges from 0-15 to 
0-500 psig: Ni Span C type, 
with excellent temp char- 
acteristics, suitable for 
most applications 17-7PH 
stainless steel for corrosive 
media. Types in both series 
measure only 3.22” max, 
with 1.535” max diameters, 
and will take 35 g shock for 
11 ms. 

For More Information 

Circle EQ RSC #19 

* 


TOP-OPENING 
COMPACT CHAMBER 


Model A-120-2-HC by Cincin- 
nati Sub Zero Products, re- 
quires only 414 square feet 
of floor space. Internally 
illuminated test area is 
and range is 
—150° to 4+300° F (+29). 
Unit is caster-mounted and 
has two 2” access ports and 
a frost-free multipane win- 
dow in top-opening 
door. 


For More Information 
Circle EQ RSC #20 
* * * 
AUTOMATIC CURVE 
FOLLOWER FOR 
REPETITIVE FUNCTION 
VARIATIONS 


Model FGE 5048 by Re- 
search, Inc., interprets func- 
tion curves drawn with or- 
dinary pencil on common 


graph paper. A _ servo-driv- 
en capacitive probe follows 
the pencilled chart revolv- 
ing on a drum, and adjusts 
a potentiometer geared to 
it so as to divide any im- 
pressed voltage in the same 
proportion as the drawn 
curve divides the graph 
scale. Intended for guiding 
automated processes and 
programming analog com- 
puters and controllers, the 
device can be obtained with 
two and three channels syn- 
chronized. Drum _ rotation 
time is adjustable from 300 
sec. to 10 sec. per revolu- 
tion. 
For More Information 
Circle EQ RSC #21 
* 


* 


COMBINATION TEMP. 
HUMIDITY CHAMBERS 


by Blue M Electric Co. for 
ASTM and similar cement 
and corrosion tests operate 
at 90-99% rel hum from 
room temp to +85° C. For 
temps below  seasonably 
high ambient, tap water is 
circulated through baffle 
cooling coil. Power-O-Matic 
60 Saturable Reactor sys- 
tem, without contacts, 
switches, moving parts or 
auxiliary mechanisms give 
straight-line control and in- 
finitely proportional wat- 
tage control. Overtempera- 
ture protection is standard. 
Cabinets have_ polished 


Safety Glasses 


NATIONAL 


insures 


DU-0- PANE cozr. 


21-23 Grattan St., Brooklyn 6. N. Y. 


stainless steel interiors and 
exteriors. Four. standard 
sizes, with interiors rang- 
ing from 14x13x14” high to 
37x19x25” high. Air volume 
adjustable, 0-30 changes per 
min. Low velocity air is 
convected vertically across 
cooling coil before entering 
chamber, Cabinets come 
with two expanded stainless 
shelves, glass thermometer 
and hygrometer, line cord 
and plug. 

For More Information 

Circle EQ RSC #22 

es @ 


SPECIALIZED 
TEST CHAMBER 


Model 


$U-120-1-HCR, by 
Cincinnati Sub Zero Prod- 


ucts, is designed for use 
with standard tensile test 
equipment. The self-con- 
tained chamber can be hy- 
draulically raised or lower- 
ed for different levels of op- 
eration. Range is —120° to 
+300° F and test area is 
22”x7"x8" deep. Two one- 
inch access ports and a 
frost-free multipane window 
are provided. Unit is cast- 
er-mounted. 

For More Information 

Circle EQ RSC #23 


DU-0-PANE* 


Manufacturers of windows for 


ENVIRONMENTAL TEST CHAMBERS 


e Temperature Range —180° F. to +-600° F. 
e Special applications up to 1000° F. 
e For vacuum and non-vacuum installations 


WE DESIGN TO MEET YOUR REQUIREMENTS 


Large stock of Tempered, Pyrex, Vycor and 


quicker deliveries 


EST. 1916 
HYacinth 7-5050 
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COMPRESSION 
MACHINE FOR 
PACKAGING TESTS 


by L.A.B. Corporation fea- 
tures an integral recorder 
which automatically plots 
pressure and deflection on a 
graph chart for a perman- 
ent record. Three compres- 
sion ratings are available: 
2,000, 5,000, or 10,000 Ibs., 
and three height load open- 
ings: 48”, 60", or 72”. Maxi- 
mum test specimen weights 
for three compression rat- 
ings are 700, 1,200 and 4,- 
700 lbs. respectively. Ac- 
curacy claimed is +1% of 
full scale. 

For More Information 

Circle EQ RSC #24 


PORTABLE COMPACT 
CATHODE FOLLOWER 
by United Aerotronics Cor- 
poration has a self-contain- 
ed regulated power supply, 
weighs only 9 pounds and 
measures 1014"x514"x2%,". 
Input impedance 1,000 
megohms with frequency 
response of 1 cps to 500 ke 
+1%. Gain is .98 and noise 
level said to be less than 
20 x 10-6 volts. The instru- 
ment has a built-in test 
signal and 10 watts at 
110v. 

For More Information 

Circle EQ RSC #25 

* 


SUBMINIATURE 
ACCELEROMETER 


Model AA-1220 by Gulton 
Industries, Inc., is said to 
broaden the useful fre- 
quency measurement spec- 
trum by over 25 per cent. 


Weighing only 4 grams, it 
has a resonant frequency of 
125 ke, providing a useful 
range to 25 ke, and can 
measure accelerations to 
15,000 gs. Special design 
minimizes de shift in both 
axes and a tranverse re- 
sponse of less than 3 per 
cent is claimed. Housed in 
titanium and _ priced at 
$265, it is .87” long overall 
and .45” diameter. 
For More Information 
Circle EQ RSC #26 


* 


WATER COOLED SHELL 
HIGH VACUUM OVENS 
by Tri Metal Works are 
said to operate continuous- 
ly at any temp range be- 
tween 0-500° and 0-800° C, 
with uniformity in the work 
zone of +3°. Radiant heat- 
ers and reflective shielding 
heat a suspended muffle, 
which is said to achieve ex- 
cellent control and _ fast 
heat-up and cool-down. Sev- 
eral vacuum pumping sys- 
tems are available, with 
1x10-6 mm Hg attainable. 
Ovens come in 8x8x14” and 
14x14x16” interiors, with 
provision for six thermo- 
couples. 

For More Information 

Circle EQ RSC #27 


HIGH SPEED 


SINGLE STAGE 


VACUUM PUMP 


Cenco Hyvac $14 by Central 
Scientific Co., is oil sealed . 
and rated at 140 liters per 
minute at atmospheric pres- + 
sure. Utilizing the internal 
vane principle with a gas? 
ballast, it will pump down 
to a guaranteed pressure of ' 
10 microns of mercury. 
Metered amount of lubricat- ! 
ing oil enters the pump 
through an oil hole in the’ 
housing, reducing wear to 
a minimum and providing a 
seal between intake and ex- 
haust ports. The stage is 
not completely submerged 
in oil, reducing oil require- 
ments. With 115/230 v, 
eycle motor sells for 8225. 


For More Information 
Circle EQ RSC #28 


PRECISION 3-ZONE MASS PRODUCTION LIQUID 


TEMPERATURE CALIBRATION BATHS +150°C. to — 85°C. 


For precision temperature calibration 
on a mass production basis. Three 
separate agitated liquid baths. Fast 
recovery after loading. Complete re- 
covery in 10 minutes with 1,000 BTU 
thermal load. Stainless steel cabinet 
tops contoured at rear to drain off oil 
drippings from fixtures hung on drying 
racks. Open rolled edges on top wall 
prevent liquids from creeping beyond 
top. Temperature variation in each 
bath less than 1°C. + .1°C. point 
control (repeatability, speed of re- 
sponse, and on-off differential). Each 


chamber, 5 cu. ft. 


Member Envi tal Equi 


Refrigeration experts since 
vironmental testing equipment for every 
requirement, standard or custom models. 
Write for our advice. No obligation. 
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1934. En- 


TEMP. HOT MEDIUM 
+ 150° to +50° to +20°C. 
6,000 BTU /hr. 1,000 BTU /hr. 


Each bath 4” dia. x 4” deep, same 
temperature range as large unit. Hot, +150° to +-50°C.; medi- 
um, +50° to +20°C.; cold, —20° to —8S5°C. + 1°C. control. 


COLD 
—20° to — 85°C. 


6,000 BTU /hr. 
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‘Literature for 
Environment 


| Avco Corporation, Wilmington, Mass., 
has a four-page, green and white 


~" ~ 


leaflet on its SM-005 shock test ma- 
chine which can easily be used for 
production testing of electronic and 
electro-mechancial components up 
to 30 pounds. Designed to produce 


ral a variety of shock pulses to meet 
ed: mil specs, it can also deliver square, 
er triangular and sawtooth pulses. 
eS. + Velocities from 15 gs to 3000 gs 
1al are obtainable. High repeatability is 
as ¢ a feature. (Circle EQ RSC #38.) 
wn 

of! Consolidated Vacuum Corp., Roches- 
ry. ter, N. Y., has a handsomely il- 
at- | lustrated two-color booklet on its 
np stainless steel vacuum jacketed 
he ' transfer lines for low temperature 
to J liquid oxidizer fuels for rockets and 
5 a missiles, The booklet points out 89 
eX: 5 per cent of fuel can be lost in trans- 
1s fer from storage areas to launching 
ed site. (Circle EQ RSC #39.) 

re- © 

7 Barry Wright Corporation, Water- 


town, Mass., describes its heavy 

' duty mount, Series HM, capable of 

supporting loads to 128,000 pounds, 

aoe in a two-color bulletin punched for 

ring binding. The series covers 12 

basic sizes, each in four different 

R load ratings. The bulletin includes 

‘ technical data on isolation of shock 

and vibration of mechanical and 

hydraulic presses of 200-ton capac- 

ity and greater. (Circle EQ RSC 

#40.) A similar bulletin details the 

new Serva-Levl mount, Series AM, 

for high-precision machine _ tool 

support. This mount, designed for 

loads up to 30,000 pounds, uses a 

i column of air to achieve isolation 

from vibration while maintaining a 

claimed absolute level within .00005 

inch per foot. (Circle EQ RSC #41.) 

Barry also has a data sheet on its 

All-Angl isolator, Series B64, which 

protects and _ isolates’ electronic 

equipment from shock, vibration 

and steady-state accelerations en- 

countered in high-performance air- 

craft and missiles. (Circle EQ RSC 

#42.) Barry’s Horizontal-Force 

mount, Series RM, is described in 

another bulletin. This mount is 

said to handle 4,000 pounds and iso- 

lates predominantly horizontal 

shock and vibration forces. Circle 
EQ RSC #43.) 

* 

Cincinnati Sub-Zero Products, Cincin- 

- nati, Ohio, offers an illustrated fold- 

er on its small capacity hi-low temp- 

erature chambers. The 1 to 10 

cubic foot units have —150° to 

+.300° F. ranges and are intended 
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Shock Tests only HYGE 
can perform reliably... 


repeat reliably 


i rm 
Acceleration wavefo 


Acceleration Level 


rat 
Accele Accelera, 


Accelerat 
Acceleration Time —— ra) J 
ass 
pec 


tio 
acceler@ 
acceleration Level —— 
acceleration Time 


11 MS 14 sine, 6 MS sawtooth, 10 MS square . . . these are 
typical shock pulses frequently encountered in today’s 
military specifications and routinely tested with CVC 
HYGE. Military specs also call for many special shock 
waveforms which have been accurately performed and 
repeated only with HYGE. A few of these are shown above. 


Choose from 3 HYGE models . . . laboratory or production 
line . . . with thrust capacities up to 40,000 Ibs. force . . . 
and acceleration to 2000 G. Each features HYGE’s 
unique adaptability to the widest range of shock tests, to 
meet your present and future shock test needs. 


Write for HYGE Bulletins, or outline your requirements 
and we’ll make a recommendation. 


c 


Consolidated Vacuum Corporation 


ROCHESTER 3, NEW YORK 
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| 
Accelerated Mass 
17# 
(Specimen and Fixture) —— ——— 
Specin, Mass 
Acce] en an = 
Crar; d Fj 
CCal- War- e) lo# 
Accele rated Mass 6 Sing 
(specimen and Fixture) _lo* — 20006 


CompuDyne’s DYNATEST* machine 
loads 50,000 pounds at 20 cps 
and can follow a programmed 
heating rate of 200°F/sec. 

to 3000°F simultaneously 


Now you can get dynamic response 
characteristics well beyond the capa- 
bilities of conventional test machines by 
using DY NATEST Model DTM-3. The 
new machine meets demands created 
by rapid technological developments 
in nuclear, aeronautical, space vehicle 
and propulsion fields. 

The Dynatest machine features a 
high-speed DYNAJACK* electrohy- 
draulic ram arranged to program force 
and strain applied to the specimen. 
Continuous cyclical force or strain 
versus time may be employed with 
manual or full automatic programming. 
Temperature programming is accom- 
plished by close coupled resistance 
heating or combinations of resistive 
inductive or radiant heating. Tempera- 
ture is detected with a low mass ther- 
mocouple welded to the specimen. 

Special environmental testing is great- 
ly simplified because the Dynajack hy- 
draulic load cylinder, load cell, and 
extensometer are easy to remove and 
can be placed in special jigs if necessary. 

Complete specifications and details are 
in Data Sheet S-101. Write for your 
copy today. 

*Tradename 


CompuDyne 
Corporation 


400 South Warminster Road 
Hatboro, Pennsylvania 


for lab and job shop applications. 
(Circle EQ RSC #44.) 

Lord Manufacturing Company, Erie, 
Pa., has an illustrated 8-page guide 
to its resilient mountings and 
mounting systems. Design consider- 
ations and application and perform- 
ance data for 22 product series are 
included. (Circle EQ RSC #45.) 

* 

MB Electronics, New Haven, has a 
new 16-page brochure describing its 
line of products to excite, measure 
and control vibration. Sections on 
the principles of vibration testing, 
pickups and meters are included. 
(Circle EQ RSC #46.) 

7” 


Associated Testing Laboratories, Inc., 
Wayne, N. J., has issued an illus- 
trated bulletin describing its new 
line of all-lucite salt spray cham- 
bers for environmental testing. The 
chambers meet corrosion test re- 
quirements of MIL-E-5272C, MIL- 
S-19500B, Par. 40.9, and other mili- 
tary and commercial specifications. 
(Circle EQ RSC #47.) 

* * 


Unholtz-Dickie Corp., Hamden, Conn., 
has issued a comprehensive bulletin 
describing specs, typical uses and 
construction features of its new 
double integrating vibration meter 
with unique Dial-A-Gain features. 
(Circle EQ RSC #48.) 

* 


Columbia Research Laboratories, 
Woodlyne, Pa., has a short form 
product bulletin describing its mini- 
ature, solid state amplifiers for use 
with piezoelectric accelerometers in 
missile and airborne shock and vi- 
bration studies. (Circle EQ RSC 
#49.) 

* 

International Testing Laboratories, 
Inc.. Newark, N. J., describes its 
metallurgical, wet chemical, plastic, 
spectrographic, engineering and en- 
vironmental test facilities in a color- 
ful brochure. (Circle EQ RSC #50.) 


Governmen! 
Publications 


Almost daily the U. §. Department of 
Commerce releases a number of technical 
reports for use by industry. These docu- 
ments are sold through the department's 
Office of Technical Services, Washington 
25, D. C. Here are some recent releases 
and their prices: 


(ONR—Office of Naval Research) 
(WADC—Wright Air Development Center) 

A_ Bibliography on Acoustic Sources 
and Their Related Fields, by G. B. Thurs- 
ton and R. Stern, Willow Run Labora- 
tories, Univ. of Mich., for ONR. Mater- 
ial dating back to 1935 on single sources 
and receivers, arrays of sources and re 
ceivers, transducer properties and acoustic 


fields. 68 pages. Order No. PB 16133» 
$1.75 


Cryogenic Data Book, by D. B. Chelton 


and D. B. Mann, National Bureau oj 
Standards Cryogenic Engineering Lab | 
for WADC. Physics of eight liquefied 
gases and more than 40 solids at ey. 
treme low temperatures are illustrated jn 
graph form. 155 pages. Order No. 
151837, $3. 


Steady State Undamped Vibrations of ¢ 
Class of Nonlinear Discrete Systems, by 
P. R. Sethna, B. E. Fristedt and V. &, 
Harvester, Univ. of Minn., for WACD. 
The vibration of structural elements sub. 
jected to periodic loading either acoustic 
or otherwise was studied. Special effecis 
of the ratios of the linear natural fre. 
quencies on the qualitative nature of the 
solutions are demonstrated. Solutions fo; 
some specific problems were found and 
results checked against those from an 
analog type computer. 37 pages. Order 
No. PB 161129, $1. 


The Thermal Conductivity of Solids at 
High Temperatures—a Bibliography, 'n 
W. T. K. Johnson, Diamond Ordnance 
Fuze Laboratories, U. S$. Army. Lists 308 
publications since 1940 with abstracts, and 
refers to 166 papers before 1940. Emphasis 
on measurement techniques. 72 pages 
Order No. PB 161118, $2. 


Short Time Human Tolerance to Sin- 
usoidal Vibrations, by G. H. Ziegen 
ruecker and E. B. Magid, Aero Medical ' 
Lab, WADC. Vibratory flight environ 
ment such as would be encountered in 
launching and re-entry of manned _ space 
vehicles was simulated on a mechanical 
shake table. Volunteers could stop the 
low frequency vibrations (1 to 15 cps) 
when they reached tolerance limits. 18 
pages. Order No. PB161083, 50c. 


Damping Energy Dissipation at Support ' 
Interfaces of Square Plates, by T. | 
Mentel and C.C.Fu, Univ. of Minn., fo: 
WADC. Study of acoustic fatigue resulted 
in a preliminary design curve permitting 
rapid evaluation of structural and :nater- 
ial parameters to produce maximum in- 
terface damping. 29 pages. Order No. PB 
151972, 75 cents. 


Qualitative Aspects of Fatigue of Ma 
terials, by H. N. Cummings, of Curtiss 
Wright Corp., for WADC. Study of why 
some metal parts and structures have 4 
much shorter useful life than others. Var- 
iables affecting the fatigue of metals ar 
discussed and theories on the mechanism 
of failure reviewed. 263 pages. Order No 
PB 161145, $4. 


Investigation of Fatigue Properties at 
Room Temperature of High-Strengi! 
Steels Having High Tempering Tempera 
tures, by H. N. Cummings, of Curtiss, 
Wright Corp., for WADC. A statistical in 
vestigation of fatigue characteristics, pat 
ticularly of missiles and other flight 
vehicles. Emphasis on testing materials: 
of higher strength-to-weight ratios de 
signed for high operating temperatures 
105 pages. Order No. PB 161144, $2.50. 
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An EQ Special Report: 


Progress 


(This summary of progress in another testing discipline 
covers developments during the past five years. It is based 
on a report for the Third International Conference on Non- 
destructive Testing held in Tokyo last March, and is re- 
printed, with permission, from “Nondestructive Testing,” 
the official journal of the Society for Nondestructive 
Testing.) 


by Raymond A. Pulk 


Detroit Arsenal 
Centerline, Mich. 


Is THE AREA OF RESEARCH and engineering development, 
progress can be noted in the considerable effort expended 
by government agencies and private industry. An increased 
funding outlay by the defense agencies in particular is re- 
flected in basic and applied research programs in univers- 
ities and by private contractors on isolation of material 
parameters which can be utilized in nondescructive testing 
methods. Increased attention in the effect of grain size 
and strain gradients on ultrasonic attenuation and signal 
response can be cited as an example of such work. In 
fluoroscopy, research is continuing on methods of increas- 
ing sharpness, resolution, brightness, and ultimate sensitiv- 
ity of image formers. 

The introduction and continuing research on image 
amplifiers and image intensifiers is introducing a new view- 
point in the usability of fluoroscopic techniques. In radio- 
graphy, research has produced faster films of good sensitiv- 
ity and contrast features. Portable low voltage radio- 
graphic equipment is continuously being developed as 
well as high voltage sources as the linear accelerator and 
electrostatic generator types. Equipment research is con- 
tinuing in the field of eddy current, electromagnetic test- 
ing, and ultrasonics—much of this work being accomp- 
lished by the commercial sources themselves. 

New Areas for X-Ray Work 

New areas are being opened as a result of research in 
techniques and development of equipment for X-ray micro- 
scopy, projection micro-radiography, X-ray diffraction, and 
X-ray spectroscopy. Magnetic particle and penetrant meth- 
ods—two of the original reliables in nondestructive testing, 
are constantly obtaining refinements, principally as a re- 
sult of commercial research. Finally, at least two large 
government agencies are presently conducting research on 
infrared scanning techniques as a means of material in- 
spection. 

Initial basic and applied research of the past has been 
chiefly responsible for the increased impetus of industrial 
applications utilizing non-destructive test methods. This, 
of course, is reflected in the high quality standards neces- 
sary in the aircraft, missile, and atomic energy industries. 
Within these years increased use has been made of high en- 
ergy X-ray sources such as the betatron, electrostatic gener- 
ator, and the comparative newcomer—linear accelerator. 

Conversely, increased employment of isotopes such as 
Iridium 192, and Cobalt 60 in lieu of radium can be cited. 
Constant refinement of lower voltage generators coupled 
with issuance and improvement of radiographic standards 
and methods by such groups as ASTM Committee E-7, has 
led to a general growth in intelligent use of this tool as a 
means of quality control. 
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The high demands of aircraft, missile, and atomic energy 
components have pressed into service the techniques of ed- 
dy currents, ultrasonics, and magnetics. ‘These tools, how- 
ever, are finding increased application in the so-called 
domestic product industry. A continuous ultrasonic scan- 
ning unit for steel strip in an automotive plant can be cited 
as an example. It is well to note the growing tendency 
to assert nondestructive testing at as basic a point as pos- 
sible in the production of the component. This is a phi- 
iosophy which has obtained impetus in the last few years, 
as an outgrowth of the recognition that nondestructive 
testing has most economical potentiality when applied to 
the raw material. 

Increasing emphasis has been placed on the idea of ade- 
quate education and training of personnel engaged in non- 
destructive testing. Such activities are accomplished by 
schools, government agencies, industries, and the technical 
societies themselves. Besides the educational program in 
the semi-annual meetings of the National Society for Non- 
destructive Testing, the number of educational sessions, 
schools, courses, and symposia sponsored by the individual 
sections has markedly increased. On a more formal level, 
academic and practical study courses are being offered by 
some high schools and at least two colleges. 

Industry Training Personnel 

Commercial sources and industry in general have been 
playing no small role in training of personnel. Equipment 
manufacturers such as Magnaflux, General Electric, Sperry, 
Westinghouse, Picker, Branson, Curtiss-Wright, can be 
noted amongst many others. The Atomic Energy Com- 
mission has been oustanding in formulating and directing 
complete courses in use and handling of radioisotopes. Al- 
though training has vastly increased, there is still a convic- 
tion that education at the university and technical school 
level could be expanded. 

The sense of importance of the field of nondestructive 
testing is noted by the increase in membership of the 
Society for Nondestructive Testing and the accelerated in- 
terest and efforts of such groups as E-7 of ASTM and 
special nondestructive testing committees within other 
societies. The responsibility of the field to the general 
economy has led to establishment of the Technical Council 
of the Society for Nondestructive Testing to provide tech- 
nical service to industry. Under the guidance of Richard 
H. Lambert, the council has been substantially staffed by 
national experts in industry and in the application of 
methods. 

An idea of the increased amount of exchange of informa- 
tion in this field is reflected certainly in the growth of 
sections of the national society and the increased number 
of local meetings. No less than ten national and regional 
meetings have convened since 1955 in addition to alloca- 
tion of nondestructive testing sessions on the programs of 
other societies. 

International Exchange 

An awareness of the maturity of this field has been 
paralleled by strengthening of the feeling that much is to 
be gained by exchanges of knowledge and ideas on an in- 
ternational basis. Such exchange has increased as a resuit 
of activities of the International Relations Committee of 
the National Society and its consequent promotion of per- 
sonal working relationships between co-workers and _ col- 
leagues in the United States and other countries. 
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Tenney Acquires 
West Coast Base 
In Los Angeles 


Tenney Engineering, Inc., of Union, 
N.J., one of the oldest and largest manu- 
facturers of environmental test equip- 
ment, is expanding to the West coast. 

Saul S. Schiffman, chairman of the 
board, announced that Tenney has con- 
tracted to acquire Harvick Manufactur- 
ing Corp. and Harvick Machine Corp., 
of South Gate, Calif., and will produce 
environmental simulators there. South 
Gate is a section of Los Angeles. 

The two companies, combined into 
one Tenney subsidiary under the name 
of Harvick Manufacturing Corp., will 
also continue to design and manufacture 
missile and airplane handling equipment, 
Mr. Schiffman said. The subsidiary is 
expected to add $1 million to Tenney’s 
sales in the first year. 


Second Recent Acquisition 

It is Tenney’s second acquisition in six 
months. Last summer the company ac- 
quired Communication Measurements 
Laboratory, Inc., of Plainfield, N. J., a 
pioneer manufacturer of electronic gen- 
erators and instruments for space systems 
and scientific and industrial quality test- 
ing. 

Mr. Schiffman described the Harvick 
step, an all-stock transaction, as “a long- 
awaited move to sustain our growth and 
bring us closer to the heart of our im- 
portant Western market.” 

He added that Harvick would continue 
with the same personnel, although its 
staff would be enlarged and its scope of 
operations broadened. The companies 
have produced for the Nike, Hercules and 
Honest John missiles and for the B-52 


Thermo Analyzer 


W. J. Holman, of Vapor Heating Corp.'s 
Vap-Air division, Chicago, demonstrates the 
passive analog computer he developed to 
J. E. Morris, the firm’s New York City dis- 
trict manager. The device cuts the time it 
used to take to design of Vap-Air’s cooling 
effect detectors—including prototype models 
and wind tunnel tests—to a day and a half. 
(For more info circle EQ RSC F.) 
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ENVIRONMENTAL BUSINESS... 


Moves Up at Textron 


George H. Metter during a blackboard ses- 
sion with his sales engineers while he was 
president of MB Electronics division of Tex- 
tron Electronics, Inc. 


Charles D. Brown Named 
Head of MB Electronics 


Charles D. Brown, a General Electric 
Co. executive, was named president of MB 
Electronics, New Haven manufacturer of 
vibration test systems, amplifiers and jet 
engine parts. He succeeds George H. Met- 
tler, who has been elected a vice presi- 
dent of Textron Inc., parent company 
of Textron Electronics, Inc., of which 
MB is a division. 

Mr. Brown, a 1937 graduate of North- 
western University, was most recently 
marketing manager of GE’s Instrument 
department, with headquarters at Lynn, 
Mass. Previously he was with the com. 
pany’s Light Military Electronics and 
Heavy Military Electronics departments in 
marketing and sales capacities. 


and B-58 programs. They have also 
manufactured material handling trucks, 
trailer chassis, flanging machines, field 
office engineering trailers and other 
equipment for both military and com- 
mercial aviation. 


Tenney Sets Up Ground, 
Flight Support Division 


Simultaneously with the Harvick an- 
nouncement, Tenney Engineering disclos- 
ed organization of a special division to 
design and manufacture ground and 
flight support equipment. Monroe Selig 
man, president of the company, said the 
division would specialize in servo, hy- 
draulic, pneumatic and_ electrical test 
stands and launching devices and con- 
tainers. 

The new division, based in Union, has 
already received orders for test stands 
from a prime space engine contractor and 
two major commercial airlines, he said, 
adding: 

“This is a natural extension of our 
capabilities in the environmental and 
electronic fields. 


ALI Changes Name, ' 
But Testing Service | 
Is Still Acton Labs 


Acton Laboratories, Inc., Acton, Mass,, 
has changed its corporate name to Tech. 
nology Instrument Corporation of Acton, 
according to an announcement by Leroy 
C. Bower, general manager. 

Effective last Dec. 1, the change “will 
simplify marketing of the diversified 
product lines, consisting of measurement 
and control instrumentation, rocket, mis- 
sile satellite instrumentation and 
systems, and communications equipment,” 
Mr. Bower said. 

The firm’s testing service retains the 
Acton name, however. It is now known; 
as The Acton Laboratories of Technolog 
Instrument Corporation of Acton. 

wholly-owned subsidiary of Tech 
nology Instrument Corporation, ALI has 
also been known for years for its in 
struments in the fields of phase measure * 
ment, delay measuring sets and radio. 


Auto-Control Laboratories 
Completes Expansion Move 


\uto-Control Laboratories, Inc., de 
signers and manufacturers of environ 
mental and other test equipment and+ 
facilities, has moved from Inglewood 
Calif., to larger quarters at 5251 West 
Imperial Highway, Los Angeles. 

Concurrent with the move, Joseph T. 
\bdo, president, announced this executive 
roster: Kelly P. Abdo, secretary-treasurer;” 
Robert L. Lieberman, assistant general 
manager and chief engineer; Charles R.! 
Knokey, vice president and chief of en 
vironmental department; John M. Buch- 
witz, sales manager, and Wallace Jones 
shop superintendent. 


Testing for UAL 


Explosion proof test bench designed and’ 
built by The Rucker Company, Oakland, 
Calif., especially for United Air Lines, simu 
lates actual flight conditions for precision 
testing of fue! booster, feeder and transfe'- 
pumps of DC-8 jets. A feature is adapt 
ability to variations in scroll configurations 
of pumps permitting changeover withou! 
loss of time. (For more info circle EQ RSC J), 
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American Laboratories 
in 15,000’ Expansion 


This acoustic test facility is among a number 
of new installations recently announced by 
American Laboratories division, Fullerton, 
Calif. It is said to have 10 times the acoustic 
power and double the cross-sectional area 
previously available. (For more info circle 
EQ RSC G.) 


American Laboratories division of 
American Electronics, Inc., has opened 
15,000 square feet of additional test space 
adjacent to its Fullerton, Calif., buildings. 

Among other things, the expansion in- 
cluded setting up an acoustic test lab and 
a jolt and jumble environmental unit 
which brought from William H. Grumet, 
general manager, the claim that the divi- 
sion offers one of the most complete 
testing services on the West coast for 
pyrotechnic and ordnance devices. 

Acoustic equipment includes Ling-Al- 
tec’s Model 12185 calibrator and Model 
21BR180-1 microphone system for moni- 
toring and analysis of test conditions. 


Controlled Environment 
Produces ‘White’ Rooms 


Formation of Controlled Environment, 
Inc., of Needham, Mass., to design and 
install “white rooms” has been announced 
by Walter W. Kenyon, chairman, and 
Robert D. Peck, president, of the new 
concern. 

The officials said Controlled Environ- 
ment will not only supply super-clean en- 
closed areas for manufacturing, assem- 
bling and testing high precision products 
but will also train personnel in the pro- 
cedures necessary for working effectively 
in them. (For more information circle 


EQ RSC L.) 


CompuDyne Wins $372,000 
NASA Contract for Langley 


CompuDyne Corporation, Hatboro, Pa., 
has been awarded a $372,000 NASA con- 
tract for an integrated group of four 
control systems to be installed at Langley 
Research Center. The systems will con- 
trol the operation of the high pressure 
combustion unit and main tunnel ejec- 
tor of the eight-foot high temperature 
structures tunnel there. 

The company supplied a pressure con- 
trol system for the large blowdown wind 
tunnel placed in operation by the Eng- 
lish Electric Co., Ltd., at Preston, Eng- 
land. As with the NASA contract, the 
work included an analog computer study. 
(For more information circle EQ RSC 1.) 
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Du-O-Pane Glass 
Withstands 1,000° 


National Du-O-Pane Corporation, 
Brooklyn, N. Y., has announced successful 
application of new type environmental 
observations windows that withstand 
temperatures up to 1,000° F. Special 
glass of this type has been installed at 
Custom Scientific Instrument Co., Kearny, 
Other new glass types for both vacuum 
and non-vacuum purposes are available 
in two temperature ranges: —180° to 
+350° F and —180° to +4600° F. The 
firms also stocks a variety of common 
sizes and thicknesses of tempered safety 
and other glasses. 

Du-O-Pane also is offering a fast re- 
pair service for restoring defective or 
broken observation windows of any brand. 
(For more information circle EQ RSC K.) 


Field Sales Managers Picked 

A new field sales organization for 
products of its 11 divisions has been 
established by Gulton Industries, Inc., 
Metuchen, N. J. Sales managers named 
for the company’s three prime market 
areas are: Jerome G. Friedman, systems; 
James A. Pitrelli, industrial, and Frank 
R. Meshowski, components. All report 
to F. Robert Walker, marketing manager. 
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The Strong blown type 
Jetarc, the most powerful carbon arc, 
has proved to be the best artificial 
simulator of solar energy in the 
development and testing of space 
vehicle components. 

Useful radiation is efficiently 
collected by first surface reflectors 
and concentrated at the reimaging 
point from where it can be projected 
by a quartz objective system in a 
pattern shaped to fit the work area. 
A circular radiation pattern totals 374 
watts with an 80% uniformity of 
field or a total of 668 watts with a 
60% uniformity of field. Higher or 
lower energy unit areas, can be 
obtained by variation in optics or 
projection distance. Large areas can 
be covered by multiple employment 
of lamps using either superimposed 
er overlapping pattern technique. 
Other, less powerful carbon arc 
sources, are also available for smaller 
work areas. 


SPECTRAL! ENE! TAI 
bed 
tens. 


A continuous spectrum is available 
from .25 to 5.+ microns, with the 
spectral energy distribution very 
close to solar energy distribution 
above the earth's atmosphere. 


The Jetare source can be oriented 
in any plane without loss of stability. 
You are invited 


to consult with Strong Electric 
on your particular problems. 


THE STRONG ELECTRIC CORP. 


398 CITY PARK AVE. - TOLEDO 1, OHIO 


a 
GENERAL 

PRECISION 

COMPANY 


A SUBSIDIARY OF GENERAL PRECISION 
EQUIPMENT CORPORATION 
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This 10'’ High Vacuum Pumping System 
was recently shipped to a facturer 
of environmental chambers for evacua- 
tion to simulated altitudes to 500,000 feet. 


SAVE DESIGN MANPOWER AND CUT COSTS 
WITH STOKES HIGH VACUUM PUMPING SYSTEMS 


Now, your valuable engineering time can be saved for direc- 
tion to other phases of your project. Stokes solves the vacuum 


systems. Whether your test needs are 150,000 feet or 1,500,000 
feet of simulated altitude, and test volume requirements are 
10 cu. ft. or 10,000 cu. ft., Stokes has the system to do an 
effective and efficient pumping job. 


Stokes oil booster type and diffusion type systems are de- 


efficiency. The 10” diffusion system in the illustration above, 
for example, requires only 20 square feet of floor space. Engi- 
neered around Stokes proven vacuum components, all sys- 
tems include base plate, interconnecting piping, point-to- 
Designed to evacuate an coredynamic wiad tunnel facility, point wiring as well as the control console. 
this specially designed unit features 3 stages: me- 


then Stokes provides you with all the extras, too: push buttons, 
pump. System is base plate mounted and includes a pilot light, contactors, starters and gaging. In addition, your 
graphic control panel. The unit is one example of installation costs and start-up time are reduced since field 


Stokes ability to meet out-of-the-ordinary system 


assembly is limited to one vacuum connection and three 
requirements. 


utility connections. 


Why not let our Advisory Service study your particular re- 


quirements and make system recommendations. Today, while ' 


it’s fresh in your mind, 
write to Stokes for 
complete information. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION, 5500 Tabor Road, Philadelphia 20, Pa. 


‘ 


portion of your problem with completely packaged pumping ? 


signed to meet your needs for compactness, reliability and ' 
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“ENGINEERING FOR CONTROL OF DYNAMIC ENVIRONMENTS” 
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HOW WILL YOUR PRODUCT STAND UP? 


Barry Controls has developed a line of 
VARIPULSE*® SHOCK TESTING machines 
to give you the answers. 

Working on the gravity free-fall principle 
VARIPULSE machines create preeise, measur- 
able shock force . . . eliminate pulse distortion 
.. . provide low cost analysis of your product’s 
strength or weakness. 

Repeatable, accurate shock pulses can be ob- 
tained in a wide variety of half sine, sawtooth 
or square wave shapes. Remote hand held con- 
trols, safety engineered, provide the ultimate in 
simple; precise operation. 

Enhance your product reliability! Pretest 
shock resistance! Get all the facts from your 
Barry representative or write: 


May we build your 
SHOCK TESTING LIBRARY? 
Reprints available .. . 


Please send me a copy of: 


Typical of Varipulse machines, the Model 16805 will accommodate 
test specimens up to a 2 foot cube and 200 Ibs. Floor space is 
less than 3’ x 5° with overall height 12’2”. No special foundation 
required — other Varipulse machines are calibrated for specimens 
ranging in weight from grams up to six hundred pounds. 


BARRY CONTROLS 


Division of Barry Wright Corporation <> 


700 PLEASANT ST., WATERTOWN 72, MASS. 
1400 NO. FLOWER ST., GLENDALE, CALIF. 


Shock and Vibration Isolators and Systems 
Shock Testing Equipment 
Y RIGIDAMP® light-weight structures 


“DESIGNING FOR SHOCK RESISTANCE” 


BARRY CONTROLS 


WATERTOWN 72, MASSACHUSETTS @ GLENDALE, CALIFORNIA 


“HOW TO EVALUATE SHOCK TESTS” 


NAME 
“CORRELATION OF SHOCK SPECTRA AND PULSE SHAPE WITH SHOCK ENVIRONMENT” | 
TITLE. 
+ 
“SHOCK TESTING OF AIRBORNE ELECTRONIC EQUIPMENT” 
COMPANY. 
“MOCK-' ied | 
UPS FOR VIBRATION AND SHOCK TESTING ADDRESS 


“SHOCK TESTING INSTRUMENTATION” 
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You name the environment 
 sTENNEY will simulate it! 


Altitude, heat, cold, explosion, vacuum ... whatever 
environment you need, there is an extensively- 
tested Tenney prototype already built that is very 
near your specifications. By adjusting the proto- 
type to fit your particular requirements, we can 
make delivery in a surprisingly short time. In 
operation, your Tenney chamber will reach ideal 
environmental conditions quickly, maintain them 
efficiently throughout the test run, and pro- 


vide accurate data for quick, simple evaluation. 


Tenney, pioneer in the science of environmental 
testing, is today the world’s largest, most experi- 
enced creator of environmental testing equipment. 
Write today for literature describing Tenney’s com- 
plete line of prototype chambers, or for informa- 
tion on Tenney’s research and development, 
engineering consultation, and design services. 


PLANTS: UNION, N. J. AND WILMINGTON, N.C. - THERE IS A TENNEY CHAMBER TO SIMULATE ALTITUDE, HEAT, 
COLD, HUMIDITY, VACUUM, EXPLOSION, SAND, DUST, FOG. AND MOST OTHER ENVIRONMENTAL CONDITIONS. 


ENGINEERING, INC. 
1090 SPRINGFIELD ROAD, UNION, N. J. 
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